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INK-JET RECORDING USING THE SAME 

(57) Abstract : 

PROBLEM TO BE SOLVED: To obtain an aqueous color ink set for 
ink- jet recording capable of sufficiently preventing occurrence 
of blurring between colors, having excellent color development, 
discharge stability and long-termpreservation stability of each 
ink and to provide a method for ink- jet recording using the same. 



SOLUTION: This aqueous color ink set for ink-jet recording is 
characterized in that the aqueous color ink set for ink- jet 
recording is provided with a black ink and at least a cyan ink, 
a magenta ink and a yellow ink as color inks, the block ink and 
the color inks each contain a self -dispersible pigment, the 
volume-average particle diameter of the dispersed particle of 
the pigment is 20-150 nm f a value obtained by dividing the 
volume-average particle diameter by the number-average particle 
diameter of the dispersed particle is 1.5-3.0, the surface 
tension of the black ink is 25-55 mN/m and the surface tension 
of each color ink is 25-35 mN/m. 
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CLAIMS 



[Claim (s) ] 

[Claim 1] It has black ink. As color ink further Cyanogen ink 
and Magenta>ink, It is a sex color ink set. the ink jet record 
equipped with yellow ink at least — service water — In said 
black ink and said each color ink,, the pigment in which 
self-distribution in water is possible contains . The volume mean 
particle diameter of the particulate material of said pigment 
is 20-150nm. The values which ** (ed) the volume mean particle 
diameter concerned with the number average particle size of said 
particulate material are 1.5-3.0. the ink jet record 
characterized by for the surface tension of said black ink being 
25 - 55 mN/m, and the surface tension of each of said color ink 
being 25 - 45 mN/m -- service water -- a sex color ink set. 
[Claim 2] The aquosity color ink set for ink jet record according 
to claim 1 which makes it the description for the contact angle 
over the regular paper of said black ink to be 30-110 degrees, 
and for the contact angle over the regular paper of each of said 
color ink to be 30-70 degrees, respectively. 

[Claim 3] The aquosity color ink set for ink jet record according 
to claim 1 or 2 which makes it the description for the surface 
hydrophilic group of said pigment contained in said black ink 
to differ from the surface hydrophilic group of said pigment 
contained in said each color ink. 

[Claim 4] The ink jet record approach characterized by printing 
using the aquosity color ink set for ink jet record of a publication 
to either of claims 1-3. 
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* NOTICES * 



JPO and NCIPI are not responsible for any damages caused by the 
use of this translation. 

1. This document has been translated by computer. So the 
translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet 
record approach of having used the aquosity color ink set for 
ink jet record, and this. 

[0002] 

[Description of the Prior Art] The color printer of an ink jet 
method records a liquid or melting dry ink on discharge, paper, 
cloth, a film, etc. from a nozzle, a slit, or a porosity film, 
and having advantages, such as small, cheapness, and calm nature, 
is known. And the piezo ink jet method using a piezoelectric 
device, the heat ink jet method which records on ink by making 
heat energy act are developed, and improvement in the speed of 
printing speed and improvement in image resolution are achieved. 
There are what contains water soluble dye as ink jet ink used 
for such an ink jet recording method, and a thing containing 
a pigment. Things various in recent years are developed from 
especially the ink containing a pigment being excellent in a 



water resisting property and light f astnes s , and the image quality 
of high optical density being acquired. 

[0003] and from a viewpoint which realizes improvement in the 
speed of the printing speed of a color ink jet printer, and 
improvement in image resolution the ink jet record carried in 
this — service water — ink jet record of two or more colors 
used for a sex color ink set — service water — in sex color 
ink (1) That there is no generating of the blot between colors 
when the blot by the monochrome image generated and prints [ color 
mixture ] (bleeding) , and a uniform image is obtained with high 
optical density, the regurgitation stability of the ink injected 
from the regurgitation nozzle of (2) heads, and regurgitation 
responsibility are excellent. It excels in ****-proof or the 
sex in the paper, and it is required that image robustness, such 
as that the blinding of the ink in the tip of a nozzle does not 
occur, excelling in (3) mothball stability, that the rate of 
drying of the ink in the paper is fully large and (4) (5) water 
resisting property, and lightf astness, should be high etc. 
[0004] the ink jet record which aimed at generating prevention 
of the blot between the colors when carrying out color mixture 
printing by combining with JP, 7-1837, A the ink which has the 
value of pH advantageous in case this pigment is deposited on 
the ink containing pH sensitivity dispersant and a pigment, and 
recordedmaterials, such as paper, as opposed to the above demands 
-- service water — the sex color ink set is proposed- moreover, 
the ink jet record which aimed at generating prevention of the 
blot between the colors when carrying out color mixture printing 
at JP, 10-272768, A by [ of the black emulsion ink which is black 
ink, and the color ink which has ionic strength higher than this 
black ink ] combining and making condensation of a pigment cause 
— service water — the sex color ink set is proposed. 
[0005] Furthermore, black ink" whose surface tension is 40 or 
more mN/m as a coloring material, including a pigment in 
JP, 6-1936, A, the ink jet record which aimed at generating 
prevention of the blot between the colors when carrying out color 
mixture printing using the difference in permeability to the 



recorded material produced between black ink and color ink by 
using the color ink which contains an acetylene glycol as a 
penetrating agent as a coloring material, including a color — 
service water — the sex color ink set is proposed. 
[0006] Moreover, the image formation approach which aimed at 
the improvement of image robustness, such as a water resisting 
property, the lightf astness , etc. of each ink, is proposed by 
combining with JP, 5-155006, A the pigment of the specification 
which presents each color of yellow, a Magenta, and cyanogen, 
the color ink containing water soluble resin, and the black ink 
containing carbon black (CB) . 

[0007] Furthermore, the color ink containing a surface active 
agent, polyvalent metallic salt, and a pigment and the black 
ink containing carbon black, a resin emulsion, and/or inorganic 
oxide colloid are combined, and JP, 9-279069, A is shown the ink 
jet record approach of having aimed at generating prevention 
of the blot between the colors when carrying out color mixture 
printing according to the thickening / condensation 
effectiveness by contact of each ink on a recorded material. 
[0008] moreover, various ink jet. records which aimed at 
improvement in distributed stability by using the pigment in 
which self-distribution is possible for the so-called water as 
a pigment made to contain in ink, and reducing the addition of 
the macromolecule dispersant added in ink, or a surface active 
agent — service water — the sex pigment ink set is proposed 
byaU.S. Pat. No. 5571311 number of ficial report, JP, 6-128517, A, 
JP, 1-4 93 69, B, JP, 5-2 304 10, A, JP, 8-34 98, A, JP, 8-2835 9 6, A, 
JP, 11-80579, A, and JP, 10-110111, A, respectively. 
[0009] 

[Problem(s) tobe Solvedby the Invention] however, Inkjet record 
given in JP, 7-1837, A -- service water — in a sex color ink set, 
sludges, such as pH sensitivity dispersant , adhered in the nozzle, 
and there was a problem that the smooth regurgitation of each 
ink will be barred or turbulence of the flight directivity of 
the ink droplet breathed out will occur. Especially a problem 
such had the problem that the distributed stability of the pigment 



in the ink which is remarkable in a heat ink jet method, becomes 
easy to generate on the exoergic heater at which heat stress 
requires sludges, such as pH sensitivity dispersant, and is 
located near the exoergic heater fell remarkably, and became 
unstable . 

[0010] moreover, ink jet record given in JP, 10-272768, A — 
service water — also in the sex color ink set, when it used 
for a heat ink jet method especially, the floe of a pigment tended 
to deposit on the heater and the same problem as the above had 
occurred . 

[0011] furthermore, ink jet record given in JP, 6-1936, A — 
service water -- in the sex color ink set, it was difficult to 
use the color into color ink and to acquire a sufficient water 
resisting property and lightf astness . 

[0012] Moreover, in order to use water soluble resin as a 
dispersant of the pigment which JP, 5-155006, A is made to contain 
in each ink in the image formation approach of a publication, 
it was easy to generate a bubble, and there was a problem that 
generating of a printing omission with this bubble tends to take 
place. In addition, when such ink was applied to a heat ink jet 
method, as stated previously, condensation of the pigment by 
heat stress occurred on the exoergic heater, the smooth 
regurgitation of each ink from a nozzle was easy to be checked, 
and the problem that were hard to perform the stable regurgitation 
and it tends to become had arisen. Furthermore, the mothball 
stability of each ink was also inadequate in this case. 

[0013] Moreover, when each of polyvalent metallic salt contained 
in the ink used for the ink jet record approach given in 
JP, 9-279069, A, resin emulsions, and inorganic oxide colloid 
became the cause of generating a sludge and an aggregate on a 
heater, especially long duration printing was performed, it had 
the problem from which the regurgitation of the ink gradually 
stabilized from the nozzle becomes difficult. Moreover, the 
mothball stability of ink was not fully acquired by the effect 
by polyvalent metallic salt, inorganic oxide colloid, etc. which 
are contained in ink. 



[0014] furthermore, ink j et record given in a U . S . Pat. No. 5571311 
number official report, JP, 6-128517 , A, JP, 1-49369, B, 
JP, 5-230410, A, JP, 8-3498, A, JP, 8-283596, A, JP, 11-80579, A, and 
JP, 10-110111, A — service water — in the sex pigment ink set, 
generating prevention of the blot between the colors when 
carrying out color mixture printing was not considered, but it 
was inadequate about this. 

[0015] the ink jet record which this invention was made in view 
of the technical problem which the above-mentioned conventional 
technique has, and generating of the blot between colors could 
fully prevent, and was excellent in the color enhancement, 
regurgitation stability, and mothball stability of each ink — 
service water — it aims at offering the ink jet record approach 
using a sex color ink set and this. 

[0016] 

[Means for Solving the Problem] As a result of repeating research 
wholeheartedly so that this invention persons may attain the 
above-mentioned purpose, as a color material used for black ink 
and color ink When the pigment in which self -distribution is 
possible is used for the water which is easy to hold the distributed 
condition which did not add a dispersant but was stabilized by 
** in ink, while adjusting the particle size of the particulate 
material of the pigment in each ink within the limits of 
predetermined By giving a predetermined difference between the 
permeability which black ink has, and the permeability which 
color ink has, the degree of the blot between colors could be 
reduced and ** also found out that it became possible to raise 
the color enhancement, regurgitation stability, and mothball 
stability of each ink to coincidence. 

[0017] And this invention etc. is the basis of conditions which 
adjusted the value which adjusted the volume mean particle 
diameter of the particulate material of a pigment to 20-150nm, 
and ** (ed) the volume mean particle diameter concerned with the 
number average particle size of the particulate material of a 
pigment to 1.5-3.0. If the permeability which black ink has, 
and the permeability which, color ink has are quantified with 



the measured value of each surface tension and expressed When 
the surface tension of black ink is 25 - 55 mN/m and the surface 
tension of color ink is 25 - 45 mN/m Generating of the blot between 
colors could be prevented most effectively and ** also reached 
[ that it becomes possible for the color enhancement , 
regurgitation stability, and mothball stability of each ink to 
also raise coincidence, and ] a header and this invention. 
[0018] namely, ink jet record of this invention — service water 

— a sex color ink set It has black ink. As color ink further 
Cyanogen ink and Magenta ink, It is a sex color ink set. the 
ink jet record equipped with yellow ink at least -- service water 

— In black ink and each color ink, the pigment in which 
self-distribution in water is possible contains . The volume mean 
particle diameter of the particulate material of said pigment 
is 20-150nm. The values which **(ed) the volume mean diameter 
concerned with the number average particle size of a particulate 
material are 1.5-3.0, and the surface tension of black ink is 
25 - 55 mN/m, and it is characterized by the surface tension 
of each color ink being 25 - 45 mN/m. 

[0019] thus, the thing for which the ink which uses all color 
material used for black ink and color ink as the pigment in which 
self-distribution in water is possible, and fulfills the 
above-mentioned conditions is used -- the conventional ink- jet 
record -- service water — since prevention of generating of 
the blot between colors is enough attained and color 
enhancement's of each ink improves compared with a sex color 
ink set, image quality improves and image homogeneity also 
improves. Moreover, compared with the conventional thing which 
used the ink which made the macromolecule dispersant stick to 
a pigment and distributed it, the regurgitation stability and 
mothball stability of each ink improve sharply. 

[0020] About color enhancement's of each ink prevention of 
generating of the blot between colors enough being attained, 
and improving, although the detailed reason is not solved about 
such effectiveness being acquired About the pigment in which 
self-distribution in water is possible, the mobility of the 



particulate material of the pigment of a different color Since 
it is very small as compared with it of the color of a different 
color, it is surmised by making into the particulate material 
of a pigment all color material currently distributed in each 
ink that it is because both mixing is effectively controlled 
even if the ink of a different color on recorded materials, such 
as paper, contacts. And if the surface tension of black ink and 
the surface tension of each color ink are adjusted in the 
above-mentioned range, a difference will arise moderately in 
the permeability over recorded materials, such as black ink, 
each color ink, and paper, and it will be guessed in the image 
boundary section of color ink that the thing to black ink which 
the pigment in color ink moves is what becomes that it is easy 
to be controlled still more effectively. And when prevention 
..of generating of the blot between colors is enough attained, 
it also becomes possible to obtain the optical density of a high 
image . 

[0021] Moreover, the volume mean particle diameter of the 
particulate material of the pigment which that mothball stability 
improves contains in the black ink and color ink which are used 
for this invention, By adjusting the value which ** (ed) the volume 
mean particle diameter concerned with the number average particle 
size of a particulate material in the above-mentioned range, 
respectively The distributed condition of the particulate 
material of the pigment in each ink tends to be adjusted by the 
condition that osmosis in the direction of the interior of a 
recorded material and osmosis in the method of a- field of the 
front face of a recorded material tend [ mostly ] to advance 
to homogeneity as compared with it of a color, and is conjectured 
to be because it to be easy to hold while ** had also stabilized 
the good distributed condition for a long period of time. 
[0022] That moreover, regurgitation stability improves sharply 
compared with the system which made the conventional n 
macromolecule dispersant stick to a pigment, and distributed 
it In the field to which the hydrophilic group chemically 
introduced into the pigment front face is stronger to heat or 



physical stress, and the heat near the delivery of a nozzle and 
physical stress require it It is guessed because it is kept almost 
constant that ink: properties, such as viscosity of ink and a 
good distributed condition of the pigment in the above-mentioned 
ink, cannot change easily. 

[0023] Here, even if "the pigment in which self -distribution 
in water is possible" fulfills the conditions based on the 
concentration of the pigment measured along with the procedure 
explained below, it **** on the pigment front face concerned, 
it allots the functional group of fusibility and it does not 
use a macromolecule dispersant in this invention, the thing of 
the pigment which can be underwater distributed to stability 
is pointed out. Namely, first, a pigment is added to water so 
that water may become 95 mass % and a pigment may become 5 mass %, 
a pigment is underwater distributed for 5 minutes using a 
high-pressure homogenizer, and it is left in a carboy for 24 
hours. Next, the supernatant of 1/3 of the amounts of the whole 
product is extracted from the dispersion liquid of the pigment 
obtained. And the pigment concentration in the supernatant of 
dispersion liquid is measured, and to the pigment concentration 
in the dispersion liquid immediately after distribution, when 
this pigment concentration is 98% or more, it uses that pigment 
as the pigment in which self -distribution in water is possible. 
[0024] In this invention, if the volume mean particle diameter 
of the particulate material of the pigment contained in black 
ink and each RAINKU exceeds 150nm, since it will be easy to generate, 
sedimentation of a particle, it is easy to become a problem here 
at the time of the long term storage of ink. On the other hand, 
if this volume mean particle diameter is set to less than 20nm, 
the interaction between particles will become large and it will 
become easy to generate the blinding of a nozzle. As for the 
volume mean particle diameter* of the particulate material of 
the pigment contained in black ink and color ink from the same 
viewpoint as the above here, it is desirable that it is 20-70nm. 
[0025] Moreover, in this invention, since particle size 
distribution is large when the value which ** (ed) volume mean 



particle diameter of the particulate material of a pigment with 
the number average particle size of a particulate material 
exceeds 3.0, it is easy to produce the blinding of a nozzle, 
and the fall of ink dischargeability. On the other hand, if this 
value becomes less than 1.5, a manufacturing cost will rise. 
As for the value which ** (ed) volume mean particle diameter of 
the particulate material of a pigment with the number average 
particle size of a particulate material from the same viewpoint 
as the above here, it is desirable , that it is 1.7-2.3. 
[0026] Inaddition, the measured value of the volume mean particle 
diameter of the particulate material of the pigment contained 
in the black ink and color ink of this invention and number average 
particle size is a value measured using micro truck UPA grading 
analysis 9340 [ a total of ] (product made from Leeds & Northrup) 
as a measuring device. A Measuring condition puts ink 5mL into 
a measurement eel, inputs the viscosity of ink, and the 
consistency of the particulate material of a pigment as a 
measurement parameter, and performs them according to a 
predetermined measuring method. 

[0027] Moreover, in this invention, although the surf ace tension 
of the black ink to be used is adjusted to the range of 25 - 
55 mN/m as stated previously, and the surface tension of each 
color ink is adjusted to the range of 25 - 45 mN/m, as for the 
surface tension of black ink, it is desirable to always be kept 
high to the surface tension of each color ink. This is because 
a blot of a black image and the balance of coloring of a color 
picture are maintained. In addition, the value of the surface 
tension of the black ink used in this invention and each color 
ink shows the value measured using the UIRUHERUMI mold surface 
tension balance under the Measuring condition of 23 degrees C 
and 55%RH. 

[0028] moreover, if the surface tension of black ink becomes 
less than 25 mN/m, since osmosis on the recording paper will 
progress until more deeply, image concentration tends to fall. 
On the other hand, if the surface tension of black ink exceeds 
55 mN/m, since osmosis will become slow too much, it is easy 



to produce the problem which soils the rear face of the paper 
which the ink in the record paper piled up. And as for the surface 
tension of the black ink used in this invention from the same 
viewpoint as the above, it is more desirable that it is 25 - 
4 5 mN/m. 

[0029] furthermore, if the surface tension of color ink becomes 
less than 25 mN/m, since osmosis on the recording paper will 
progress until more deeply, it is easy to produce the problem 
which ink permeates to the rear face of paper in the image section 
of a secondary color, on. the other hand, if the surface tension 
of color ink exceieds 45 mN/m, since osmosis on the recording 
paper will progress until more deeply, it is easy to produce 
the problem to which the homogeneity of an image falls. And as 
for the surface tension of the color ink used in this invention 
from the same viewpoint as the above, it is more desirable that 
it is 25 - 35 mN/m. 

[0030] moreover, ink jet record of this invention — service 
water — as for a sex color ink set, it is desirable that the 
contact angle over the regular paper of black ink is 30-110 degrees, 
and the contact angle over the regular paper of each color ink 
is 30-70 degrees, respectively. By adjusting the magnitude of 
a receiving-magnitude [ of a receiving-regular paper of black 
ink contact angle ] , and regular paper of each color ink contact 
angle in the above range, respectively The color mixture of the 
pigment of a different color produced when the ink of a color 
which becomes possible [ adjusting the permeability of each ink 
to a precision more ] , and is different in a record in the paper 
contacts, Since the color mixture of the pigment of a different 
color produced when the ink of a color which is different in 
the condition of having permeated the interior of the recording 
paper contacts can be prevented effectively, it becomes possible 
to prevent generating of the blot between colors more certainly. 
Therefore, it becomes possible to obtain the optical density 
of a high image more certainly. 

[0031] As for a receiving-f rom the viewpoint same here as 
conditions of surface tension of ink described 



previously-regular paper of black ink contact angle, it is 
desirable to always be kept high to a receiving-regular paper 
of each color ink contact angle. 

[0032] Moreover, since the inclination for ink to spread that 
a receiving-regular paper of black ink contact angle is less 
than 30 degrees becomes large, the inclination which a blot of 
an image tends to generate becomes large. On the other hand, 
if the contact angle of black ink exceeds 110 degrees, since 
ink will tend to remain in the record paper, the inclination 
for scratch-proof nature to fall becomes large. And as for a 
receiving-f rom the same viewpoint as the above-regular paper 
of black ink contact angle, it is more desirable that it is 65-110 
degrees . 

[0033] Furthermore, since the inclination for ink to spread that 
a receiving-regular paper of each color ink contact angle is 
less than 30 degrees becomes large, the inclination which a blot 
of an image tends to generate becomes large. On the other hand, 
if the contact angle of each color ink exceeds 70 degrees, since 
a printing dot will not spread, the inclination for coloring 
of the secondary color images sections to fall becomes large. 
And as for a receiving-f rom the same viewpoint as the 
above-regular paper of each color-ink contact angle, it is more 
desirable that it is 30-65 degrees. 

[0034] In this invention in addition, with "the contact angle 
over a regular paper" of ink Use it in order to quantify and 
express the permeability of ink, and FX-L paper ( Fuj i Xerox make) 
is used as a regular paper. Under the conditions of 23 degrees 
C and 55%RH, ink 4 . OmicroL is usually set in the paper, and the 
measured value of the contact angle of 0.1 seconds of back 
concerned when measuring aging of the dynamic contact angle from 
measurement initiation to 1000 seconds is shown. And FIBRO 1100 
DAT MK II (product made from FIBRO system) shall be used for 
measurement of this contact angle. The ink with the inclination 
large [ the ink with the small contact angle over a regular paper ] 
generally which spreads in the paper, and the large contact angle 
over a regular paper cannot tend to spread easily in the paper. 



[0035] moreover, ink jet record of this invention — service 
water — as for a sex color ink set, it is desirable that the 
surface hydrophilic group of the pigment contained in black ink 
differs from the surface hydrophilic group of the pigment 
contained in each color ink. Thereby, generating of the blot 
between colors is preventedmore certainly . Therefore, it becomes 
possible to obtain the optical density of a high image more 
certainly. This is conjectured to be because for the 
compatibility committed between the particulate materials of 
the pigment of a different color described previously to fall 
further under this condition. In addition, the surface 
hydrophilic group of the pigment described here shows the main 
hydrophilic group whose self -distribution of a pigment is 
enabled. 

[0036] furthermore, ink jet record of this invention which 
described the ink jet record approach of this invention 
previously — service water — it is characterized by printing 
using a sex color ink set. 

[0037] Namely, the ink jet record approach of this invention 
It has black ink. As color ink further Cyanogen ink and Magenta 
ink, It is a sex color ink set. the ink jet record equipped with 
yellow ink at least — service water — In black ink and each 
color ink, the pigment in which self -distribution in water is 
possible contains. The volume mean particle diameter of the 
particulate material of a pigment is 20-150nm, and the values 
which ** (ed) the volume mean particle diameter concerned with 
the number average particle size of a particulate material are 
1.5-3.0. A sex color ink set the ink jet record whose surface 
tension of each color ink the surface tension of black ink is 
25 - 55 mN/m, and is 25 - 45 mN/m -- service water — Or a contact 
angle [ as opposed to / in addition to the above-mentioned 
conditions / the regular paper of black ink ] is 30-110 degrees. 
A sex color ink set and the ink j et record with which the conditions 
it was presupposed that the contact angle over the regular paper 
of each color ink is 30-70 degrees, respectively are filled 
service water — or the above-mentioned ink jet record [ which ] 



— service water — the conditions which a sex color ink set 
fulfills — in addition the ink jet record with which the 
conditions it was presupposed that the surface hydrophilic-group 
kind of the pigment contained in black ink differs from the surface 
hydrophilic-group kind of the pigment contained in each color 
ink are filled service water -- it is characterized by printing 
using either of the sex color ink sets. 

[0038] thus, ink jet record of this invention which generating 
of the blot between colors could fully prevent and was excellent 
in the color enhancement,, regurgitation stability, and mothball 
stability of each ink — service water — it becomes possible 
by printing using a sex color ink set to offer the ink jet record 
approach that the outstanding color picture quality can be 
acquired. 

[0039] 

[Embodiment of the Invention] Hereafter, the suitable operation 
gestalt of the ink jet ink of this invention and the ink jet 
record approach using it is explained to a detail. 

[0040] The aquosity color ink set for ink jet record of this 
invention is equipped with black ink, and it has cyanogen ink, 
Magenta ink, and yellow ink at least as color ink further, and 
fills up with each of these ink possible [ the regurgitation 
/ the specified quantity ] in the respectively separate container, 
respectively . 

[0041] And in black ink and each color ink, the pigment in which 
self-distribution in water is possible contains as mentioned 
above. Moreover, the value which the volume mean particle 
diameter of the particulate material of the pigment was adjusted 
by 20-150nm, and ** (ed) the volume mean particle diameter 
concerned with the number average particle size of a particulate 
material is adjustedby 1 . 5-3 . 0 . Furthermore, the surf ace tension 
of black ink is adjusted by 25 —55 mN/m, and the surface tension 
of each color ink is adjusted by 25 - 45 mN/m. 

[0042] Moreover, as stated previously, in order to adjust more 
the permeability of black ink and the permeability of each color 
ink over recorded materials, such as paper, to a precision in 



this invention, the contact angle over the regular paper of black 
ink may be adjusted at 30-110 degrees, and the contact angle 
over the regular paper of each color ink may be adjusted at 30-70 
degrees , respectively - 

[0043] The pigment in which self-distribution in the water 
contained in each ink used for the aquosity color ink set for 
ink jet record of this invention is possible will not be limited 
especially if it is the pigment which fulfills the conditions 
mentioned above. For example, commercial self-distribution 
pigments, such as a self-distribution pigment currently sold 
fromCab-o-jet -200by Cabot Corp. , </FONT>Cab-o- j et -300 , IJX-55, 
Microjet Black CW-1 by the ORIENT chemistry company, and NIPPON 
SHOKUBAI Co., Ltd., etc. may be used. Moreover, the pigment in 
which self-distribution in this water is possible can be 
manufactured by performing surface treatment processing of an 
acid and base processing, coupling agent processing, polymer 
graft processing, plasma treatment, oxidation/reduction 
processing, etc. to the usual pigment. 

[0044] Furthermore, as for the content of the pigment in which 
self-distribution in the water in each ink is possible, it is 
desirable that it is 0.5 to 10 mass % to the mass of ink, and 
it is more desirable that it is one to 5 mass %. The inclination 
for the optical density of enough images to no longer be obtained 
as the above-mentioned content is under 0 . 5 mass % becomes large . 
On the other hand, if the above-mentioned content exceeds 10 
mass %, the inclination it to become difficult for regurgitation 
responsibility and regurgitation stability to fall and to in j ect 
ink smoothly on record media, such as a regular paper , will become 
large. Moreover, the inclination which the blinding of a nozzle 
generates also becomes large. 

[0045] moreover, in this invention, it is introduced on the 
surface of a pigment — especially the main hydrophilic groups 
may not be limited and may be any of the Nonion nature machine, 
an anionic radical, and a cationic radical. A sulfonic group, 
a carboxylic-acid radical, etc. which are a hydrophilic group 
of the ionicity which a sulfonic group, a carboxylic-acid radical, 



a hydroxyl group, a phosphoric-acid radical, etc. are mentioned, 
and is easy to dissociate in a drainage system medium as such 
an anionic hydrophilic group especially are desirable, it is 
introduced on the surface of a pigment — although it can be 
used also in the state of a free acid as it is when the main 
hydrophilic groups are a sulfonic group, a carboxylic-acid 
radical, and a phosphoric-acid radical, it is desirable from 
the point of the dispersibility in ink the part or to form the 
salt altogether- As a compound which forms these anionic 
hydrophilic groups and salts, alcoholic amines, such as fatty 
amines, such as alkaline metals, such as sodium, a potassium, 
and a lithium, monomethylamine, dimethylamine, and 
triethylamine, a mono-methanol amine, monoethanolamine, 
diethanolamine, triethanolamine, and diisopropanolamine, 
ammonia, etc. can be used. ** et al. — ** — it is desirable 
to use the basic compound of alkaline metals, such as sodium, 
a potassium, and a lithium, especially. The basic compound of 
alkaline metals is a strong electrolyte, and this is because 
the effectiveness which promotes dissociation of an anionic 
radical in ink is large. Moreover, the 4th class ammonium etc. 
is mentioned as a cationic hydrophilic group. 

[0046] Inaddition, in this invention, when the hydrophilic-group 
kind introduced into the pigment is unknown, it is possible to 
guess by using the chemical identification method of a general 
solid-state surface functional group, or performing elemental 
analysis. For example, when the surface hydrophilic group 
introduced into the pigment is a sulfonic group, the quantum 
of the sulfur element in pigment dispersion liquid can be carried 
out with an ICP analysis method. Moreover, when the surface 
hydrophilic group introduced into the pigment is a weak acidic 
radical like a carboxylic-acid radical, the amount of hydrophilic 
groups can also be checked by the following approaches. Namely, 
first, when the hydrophilic group on the front face of a pigment 
is in the conditionof a free acid The distribution and/or stirring 
by the high-pressure homogenizer to the dispersion liquid 
containing the solid content of the fixed weight concentration 



on the other hand, a direct deed and when the hydrophilic group 
on the front face of a pigment forms the salt After making it 
precipitate so that it may become three or less about pH in a 
hydrochloric-acid water solution, and pure water's washing 
subsequently and changing into the condition of a free acid, 
the dispersion liquid containing the solid content of fixed 
weight concentration are prepared, and, subsequently the 
distribution and/or stirring by the high-pressure homogenizer 
are performed. And for example, it titrates with alkali solutions, 
such as a sodium-hydroxide water solution of known concentration , 
and the amount of hydrophilic groups per pigment unit weight 
is estimated from the amount of neutralization titrations . Here, 
the approach of estimating a hydrophilic group is not limited 
to this, and can choose an approach suitably with the class and 
the surface hydrophilic-group kind introduced of a pigment. 
[0047] Furthermore, in this invention, although especially the 
black pigment that turns into a raw material of the black pigment 
in which self-distribution is possible at water is not limited, 
carbon black, such as furnace black, channel black, lamp black, 
and acetylene black, is mentioned, for example. ULTRA II 
furthermore, these concrete trade names — ** — if it carries 
out — Raven7000, Raven5750, Raven5250, and Raven5000 — 
Raven3500, Raven2000, RavenlSOO, Ravenl250, Ravenl200, 
Ravenll90 ULTRA II, Ravenll70, Ravenl255, Ravenl080, Ravenl060 
(above KOROMBIAN carbon company make) , Regall400R, Regal330R, 
Regal660R, Mogul L, Black PearlsL, Monarch 700, Monarch 800, 
Monarch 880, Monarch 900, Monarch 1000, Monarch 1100, Monarch 
1300, and Monarch 1400 (above Cabot Corp. make), Color Black 
FW1, Color Black FW2, Color Black FW2V, Color Blackl8, Color 
Black FW200, Color Black S150, Color Black S160, Color Black 
S170, Printex35, PrintexU, PrintexV, Printexl40U, Printexl40V, 
Special Black6 and Special Black5, Special Black 4A, Special 
Black 4 (above Degussa make) , No. 25, No. 33, No. 40, No. 47, No. 52, 
No. 900, No. 230 0, MCF-8 8, MA600, MA7 , MA8 , MAI 00 ( above Mitsubishi 
Chemical make), etc. can be mentioned. 

[0048] Although especially the pigment that turns into a raw 



material of the pigment in which self-distribution in the water 
used for each color ink is possible in this invention is not 
limited, furthermore, as a pigment of cyanogen ink For example 
C. I. Pigment Blue-1, C.I. Pigment Blue-2, C.I. Pigment Blue-3, 
C.I. PigmentBlue-15, C.I. Pigment Blue-15:l, and C.I.Pigment 
Blue-15:3, C.I.Pigment Blue-15:4, C.I.Pigment Blue-16, 
C.I. Pigment Blue-22, andC. I . Pigment Blue-60 grade are mentioned. 
Especially in these, it is desirable to use C.I.Pigment Blue-15 
and C.I.Pigment Blue-15: 4 from a viewpoint of a hue. 
[0049] As a pigment of Magenta ink, moreover, for example C. 
I. Pigment Red-5, C.I.Pigment Red-7, C.I.Pigment Red-12, 
C.I.Pigment Red-4 8, C.I.Pigment Red-48:1, and C.I.Pigment 
Red-57, C.I.Pigment Red-112, C.I.Pigment Red-122, C.I.Pigment 
Red-123, C.I.Pigment Red-146, C.I.Pigment Red-168, and 
C.I. Pigment Red-18 4 andC. I . Pigment Red-202 grade are mentioned . 
Especially in these, it is desirable to use C.I.Pigment Red-122 
from a viewpoint of a hue. 

[0050] As a pigment of yellow ink, furthermore, for example C. 
I. Pigment Yellow-1, C.I.Pigment Yellow-2, C.I.Pigment Yellow-3, 
C. I . Pigment Yellow-12, C . I . Pigment Yellow-13 , and C . I . Pigment 
Yellow-14 and C.I.Pigment Yellow-16, C.I. PigmentYellow-17 , 
C.I.Pigment Yellow-73, C.I.Pigment Yellow-74, 

C.I. PigmentYellow-75, and C.I.Pigment Yellow-83 and 
C.I. Pigment Yellow-93 and C. I . Pigment Yellow-95 and C. I . Pigment 
Yellow-97 and C.I. Pigment Yellow-98 and C.I. Pigment Yellow-114 , 
C.I.Pigment Yellow-128, C.I.Pigment Yellow-12 9, C.I.Pigment 
Yellow-151, and C.I.Pigment Yellow-154 grade are mentioned. 
Especially in these, it is desirable to use C. I . Pigment Yellow-7 4 
and C.I.Pigment Yellow-128 from a viewpoint of a hue. 
[0051] moreover, as a pigment of the black ink used by this 
invention, and each color ink Although any of the pigment in 
which self-distribution is possible may be used for the 
above-mentioned water, as stated previously From a viewpoint 
which prevents generating of the blot between colors more 
certainly It is desirable to consider as the combination from 
which the main surface hydrophilic group of the pigment in which 



self-distribution in the water used for black ink is possible, 
and the main surface hydrophilic group of the pigment in which 
self-distribution in the water used for color ink is possible 
differ between black ink and each color ink. And when the pigment 
in which self -distribution is possible is further used for the 
water which has the same- polar hydrophilic group in black ink 
and each color ink from the same viewpoint as the above in this 
invention, Especially sodium ion The carboxylic-acid radical 
used as a counter ion The introduced self -distributed carbon 
black The black ink and the sodium ion which were used The sulfonic 
group which carries out a counter ion C.I -Pigment whose 
self -distribution introduced and was attained The combination 
of Blue-15, C. I. Pigment Blue-15:4, C.I. Pigment Red-122, 
C.I. Pigment Yellow-74, and the color ink using C.I. Pigment 
Yellow-128 It is more desirable to use it. 

[0052] Furthermore, in this invention, it is desirable that the 
particle number of the particulate material whose particle 
diameter which exists in ink is 0.5 micrometers or more is more 
than 1.5x103 piece [/micro ] L about the particulate material 
of the pigment in which self -distribution in the above-mentioned 
water which exists in each color ink is possible . When the particle 
number of the particulate material whose particle diameter is 
0.5 micrometers or more is under 1.5x103 piece [/micro ] L, the 
inclination it to become difficult to obtain sufficient optical 
density becomes large. 

[0053] Moreover, in this invention, it is desirable that the 
particle number of 1/3 or more magnitude of the aperture of the 
pre-filter with which the head used about the particulate 
material of the pigment in which self -distribution in the 
above-mentioned water which exists in each color ink is possible 
is equipped from a viewpoint with which the demand to the 
regurgitation responsibility of ink, regurgitation stability, 
and blinding is filled is below 1x103 piece [/micro ] L. If the 
particle number of 1/3 or more magnitude of the aperture of the 
pre-filter with which the head to be used is equipped exceeds 
1x103 piece [/micro ] L, since the pressure loss of a pre-filter 



will become large, the inclination which the problem to which 
the dischargeability of ink falls generates becomes large. In 
addition, as for the particle number of 1/3 or more magnitude 
of the aperture of the pre-f ilter with which the head to be used 
is equipped from the same viewpoint as the above, it is more 
desirable that it is below 0.5x103 piece [/micro ] L. Although 
especially the method of removing beforehand the big and rough 
particle of the pigment exceeding the above-mentioned numerical 
range out of ink is not limited, the processing of centrifugal 
separation, filtration, etc. generally performed is suitably 
mentioned into an ink creation process, for example. 

[0054] In addition, in this invention, the particle size 
currently distributed in each ink measured the particle size 
distribution of the particulate material of a pigment 0.5 
micrometers or more, using Accusizer TM7 7 0 Optical Particle Sizer 

(product made from Particle Sizing Systems ) as a measuring device . 
On the occasion of measurement, the consistency of a pigment 
was inputted into the consistency of a particulate material as 
a parameter inputted into equipment . And ink 2microL was diluted 
to the deionized water of 50mL(s), the particle number of 1/3 
or more magnitude of the aperture of the pre-f ilter which particle 
diameter uses for a use head from the former data of the acquired 
particle size distribution was read, and it converted into 
ImicroL . 

[0055] Furthermore, it is desirable that it is 500 ppm or less, 
it is more desirable that it is 300 ppm or less, it is, and the 
concentration of the inorganic impurity of the pigment origin 
included in this invention in each ink to be used is **. The 
concentration of an inorganic impurity will become easy to 
generate a Kogation on a heater by the long-term ink regurgitation, 
if it exceeds 500 ppm. Therefore, when using pigment dispersion 
liquid and the pigment which are generally marketed as it is, 
in order to remove the organic impurities and the inorganic 
impurity which are contained in the pigment in which 
self-distribution in water is possible and to fully reduce the 
content, refining is desirable in case surface treatment of these 



is carried out. As processing of such impurity removal, 
approaches, such as adsorption by backwashing by water, an 
ultrafiltration membrane method, ion exchange treatment, 
activated carbon, a zeolite, etc., are mentioned, for example. 
[0056] Moreover, in this invention, in order to raise the 
dispersibility of the pigment in each ink to each ink, pH regulator 
may be added according to the class of hydrophilic group 
introduced on the surface of the pigment. For example, in the 
ink which uses the pigment which mainly introduced the anionic 
free radical, it is desirable to set pH to 6-11 , and it is desirable 
to set pH to 3-6 in the ink which uses the pigment which mainly 
introduced the cationic free radical. Such a pH regulator 
especially is not what is limited. For example, . a potassium 
hydroxide, A sodium hydroxide, a lithium hydroxide, ammonium 
hydroxide, triethanolamine, Diethanolamine, ethanolamine, 
2-f riend no 2-MECH1RU 1-propanol, Ammonia, ammonium phosphate, 
potassium phosphate, sodium phosphate, a phosphoric-acid 
lithium, a sodium sulfate, acetate, a lactate, a benzoate, an 
acetic acid, a hydrochloric acid, a nitric acid, a sulfuric acid, 
a phosphoric acid, a propionic acid, P-toluenesulf onic acid, 
etc. are mentioned. Moreover, in addition to this, a general 
buffer for pH can also be used. 

[0057] Furthermore, each ink used for this invention may be made 
to contain a surfactant etc. as a penetrating agent, that to 
which especially the class of such a surface active agent is 
limited -- it is not — the Nonion nature, anionic, cationicity, 
and both sexes — which surface active agent may be used. As 
a nonionic surface active agent, for example The polyoxyethylene 
nonylphenyl ether, Polyoxyethylene octyl phenyl ether, 
polyoxyethylene dodecyl phenyl ether, Polyoxyethylene alkyl 
ether, polyoxyethylene fatty acid ester, A sorbitan fatty acid 
ester, polyoxyethylene sorbitan fatty acid ester, A fatty-acid 
ARUKI roll amide, an acetylene alcohol ethylene oxide addition 
product, A polyethylene-glycol polypropylene-glycol block 
copolymer, the polyoxyethylene ether of glycerol ester, the 
polyoxyethylene ether of sorbitol ester, etc. are mentioned. 



[0058] Moreover, as an anionic surface active agent , alkylbenzene 
sulfonates, an alkylphenyl sulfonate, 

alkylnaphthalenesulf onate, a higher-fatty-acid salt, the 
sulfate salt of higher-fatty-acid ester, asulfonate, high-class 
alkyl sulfo succinate, etc. may be added. Furthermore, as a 
cationic surface active agent, tetra-alkyl ammonium salt, an 
alkylamine salt, a benzalkonium salt, an alkyl pilus JIUMU salt, 
an imidazolium salt, etc. are mentioned, and dihydroxyethyl 
stearyl amine, 2-heptadecenyl-hydroxyethyl imidazoline, 
lauryldimethyl benzyl ammoniumchloride, cetyl pyridinium 
chloride, steer lamination DOMECHIRUPIRI JIUMU chloride, etc. 
are still more specifically mentioned. 

[0059] Furthermore, as an amphoteric surface active agent, a 
betaine, a sulfo betaine, a sulfate betaine, imidazoline, etc. 
can be used. In addition, biosurf actants, such as fluorine system 
surface active agents, such as silicone system surface active 
agents, such as a polysiloxane polyoxyethylene addition product, 
and oxyethylene perfluoro alkyl ether, a SUPIKURISU pole acid, 
and rhamnolipid, lysolecithin, etc. are mentioned. 
[0060] In addition, in this invention, even if these surfactants 
are independent, they can also mix and use two or more sorts. 
When using it to each color ink especially, since the drying 
time can be acquired for short **** and sufficient image 
concentration, in the above-mentioned surfactant, it is 
desirable to use the surfactant of an acetylene glycol system. 
[0061] Moreover, as for the content of the surfactant contained 
in each color ink, in this invention, it is desirable that it 
is 0.001 to 5 mass % to the gross mass of the point of the surface 
tension (permeability) of ink to each ink. Effect which can make 
hard to produce for the problem about the dischargeability of 
ink, and it has on other ink properties by this can also be lessened. 
If the content of the surfactant contained in each color ink 
becomes under 0.001 mass %, since the surface tension of each 
color ink will become high too much, the inclination the problem 
about drying [ of ink ] becomes easy to produce becomes large. 
On the other hand, if the content of a surfactant exceeds 5 mass %, 



since too much osmosis of the ink inside the recording paper 
will take place and the viscosity of ink will also become high, 
the inclination the fall of image concentration and the fall 
of the dischargeability of ink become easy to generate becomes 
large. Moreover, as for the content of the surfactant contained 
in each color ink from the same viewpoint as the above, it is 
more desirable that it is 0.01 to 3 mass % to the gross mass 
of each ink. 

[0062] Moreover, the compound shown in following (1) to black 
ink and each color ink may be made to contain in this invention 
from a viewpoint which raises the permeability to a recorded 
material. Since the compound shown in following (1) works also 
as a moisturization solvent, it can prevent generating of the 
blinding of the ink in a nozzle more easily by making ink contain 
this . 

R-O-XnH — (1) 

[0063] Here, among a formula, R is alkyl, the alkenyl, alkynyl, 
phenyl, alkylphenyl, alkenyl phenyl, and a functional group 
chosen from a cycloalkyl radical, and the brown coal prime factor 
shows 4-8 . Moreover, X is oxyethylene or an oxypropylene radical 
and n shows the integer of 1-4. 

[0064] As a compound shown by the formula, (1) Ethylene glycol 
monobutyl ether, The diethylene-glycol monobutyl ether, the 
propylene glycol monobutyl ether, The diethylene-glycol 
mono-hexyl ether, the dipropylene glycol monobutyl ether, The 
triethylene glycol monobutyl ether, the triethylene glycol 
mono-hexyl ether, The diethylene-glycol mono-cyclohexyl ether, 
triethylene glycol monophenyl ethyl ether, dioxy propyleneoxy 
ethylene MONOPENCHIRUETERU, etc. are mentioned, and the 
diethylene-glycol monobutyl ether is used preferably. 

[0065] When using independently the compound shown by (1) formula 
as a penetrating agent here, as' for the content, it is desirable 
that it is 0.5 - 10 mass % to total ink mass, and it is more 
desirable that it is 1 - 5 mass %. (1) When the content of the 
compound shown by the formula exceeds 10 mass %, while the 
inclination which generating of the blot between colors generates 



remarkably becomes large f there is an inclination to be hard 
coming to carry out the regurgitation of the ink from a nozzle 
smoothly, and it to become unstable. On the other hand, if the 
content of the compound shown by (1) formula becomes under 0.5 
mass % , it will be hard coming to obtain the addition effectiveness . 
As for especially each color ink, it is desirable that the compound 
shown by (1) formula is included. This is because the homogeneity 
of image quality improves. Moreover, when the compound shown 
by (1) formula is included in color ink, other penetrating agents 
may be made to contain. 

[0066] Moreover, in this invention, the water-soluble organic 
solvent contains from a viewpoint of desiccation prevention 

(moistness) in each ink. Although it will not be limited 
especially if such a water-soluble organic solvent is water 
solubility For example, ethylene glycol, a diethylene glycol, 
propylene glycol, A polypropylene glycol, a butylene glycol, 
triethylene glycol, Polyhydric alcohol, such as 1, 5-pentanediol, 
1 and 2, 6-hexane triol, and a glycerol A pyrrolidone, a 
N-methyl-2-pyrrolidone, a cyclohexyl pyrrolidone, Alcohols, 
such as nitrogen-containing solvents, such as triethanolamine, 
ethanol, isopropyl alcohol, butyl alcohol, and benzyl alcohol , 
Or sulfur-containing solvents, such as thiodiethanol, CHIOJI 
glycerol, a sulfolane, and dimethyl suloxide, propylene 
carbonate, ethylene carbonate, etc. are mentioned. 

[0067] Furthermore, as a water-soluble organic solvent contained 
in each ink used for this invention, one kind of solvent may 
be used independently, and two or more kinds of solvents may 
be mixed, and you may use it as a mixed solvent. Furthermore, 
as for the content of the water-soluble organic solvent in each 
ink, it is desirable that it is one to 60 mass % to. the mass 
of ink, and it is more desirable that it is five to 40 mass %. 
The inclination for the effectiveness of sufficient desiccation 
prevention to no longer be acquired as the content of a 
water-soluble organic solvent is under 1 mass % becomes large. 
On the other hand, if the content of a water-soluble organic 
solvent exceeds 60 mass %, the viscosity of ink will become high 



too much and the inclination for the dischargeability to fall 
will become large . 

[0068] Furthermore, in order to adjust the wettability to the 
optical density , the image homogeneity , and the recordedmaterial 
of an image etc. to each ink used for this invention, water soluble 
resin can also be added to extent which does not start blinding, 
regurgitation responsibility and regurgitation stability, 
preservation stability, etc. As such water soluble resin, the 
compound which has the hydrophilic structured division and the 
hydrophobic structured division can use it effectively, and, 
specifically, a condensed system polymer, an addition polymer, 
etc. are mentioned. 

[0069] Furthermore, a polyester system polymer is mentioned as 
a condensed system polymer, and, specifically, the addition 
polymer of the monomer which has alpha and beta-ethylene nature 
partial saturation radical as an addition polymer is mentioned.. 
[0070] Here, as an addition polymer, what was copolymerized 
combining suitably alpha which has a hydrophilic group, the 
monomer which has beta-ethylene nature partial saturation 
radical, and alpha which has a hydrophobic group and the monomer 
which has beta-ethylene nature partial saturation radical can 
be used, for example. Moreover, the homopolymer of alpha which 
has a hydrophilic group, and the monomer which has beta-ethylene 
nature partial saturation radical can also be used. [0071] As 
alpha which has the above-mentioned hydrophilic group, and a 
monomer which has beta-ethylene nature partial saturation 
radical The monomer which has a carboxyl group, a sulfonic group, 
a hydroxyl group, a phosphoric acid radical, etc. is mentioned. 
Specifically For example, an acrylic acid, a methacrylic acid, 
a crotonic acid, an itaconic acid, itaconic-acid monoester, A 
maleic acid, maleic-acidmonoester , a f umaric acid, fumaric-acid 
monoester, A vinyl sulfonic acid, a styrene sulfonic acid, 
sulfonation vinyl naphthalene, Vinyl alcohol, acrylamide, 
methacryloxyethyl phosphate, Bis-methacryloxyethyl phosphate, 
METAKURIROOKISHIECHIRU phenyl acid phosphate, ethylene glycol 
dimethacrylate, diethylene-glycol dimethacrylate, etc. are 



mentioned. 

[0072] On the other hand, as alpha which has a hydrophobic group, 
and a monomer which has beta-ethylene nature partial saturation 
radical, styrene derivatives, such as styrene, alpha methyl 
styrene, and vinyltoluene, a vinyl cyclohexane, vinyl 
naphthalene, a vinyl naphthalene derivative, acrylic-acid alkyl 
ester, acrylic-acid phenyl ester, alkyl methacrylate ester, 
methacrylic-acid phenyl ester, methacrylic-acid cycloalkyl 
ester, crotonic-acid alkyl ester, itaconic-acid dialkyl ester, 
maleic-acid dialkyl ester, etc. are mentioned. 

[0073] In addition, which structures, such as random, a block, 
and a graft copolymer, are sufficient as the copolymer obtained 
by copolymerizing the monomer which has an above-mentioned 
hydrophilic group and an above-mentioned hydrophobic group. As 
an example of a desirable copolymer, a styrene-styrene 
sulf onic-acid copolymer, A styrene-maleic-acid copolymer, a 
styrene-methacrylic-acid copolymer, A styrene-acrylic-acid 
copolymer, a vinyl naphthalene-maleic-acid copolymer, A vinyl 
naphthalene-methacrylic-acid copolymer, a vinyl 

naphthalene-acrylic-acid copolymer, An acrylic-acid alkyl 
ester-acrylic-acid copolymer, an alkyl methacrylate 
ester-methacrylic acid, A styrene-alkyl methacrylate 
ester-methacrylic-acid copolymer , A styrene-acrylic-acid alkyl 
ester-acrylic-acid copolymer, a styrene-methacrylic-acid 
phenyl ester-methacrylic-acid copolymer, a styrene-cyclohexyl 
methacrylate ester-methacrylic-acid copolymer, etc. are 
mentioned. [0074] Furthermore, copolymerization of the monomer 
which has a polyoxyethylene radical and a hydroxyl group may 
be suitably carried out to the above-mentioned copolymer. 
Moreover, in order to raise compatibility with the pigment which 
has an acid functional group on a front face and to improve 
distributed stability, copolymerization of monomer which has 
cationic functional group, for example, N, and 
N-dimethylaminoethyl methacrylate, N, and N-dimethylamino 
ethyl acrylate, N, and N-dimethylamino methacrylamide, N, and 
N-dimethylamino acrylamide, N-vinyl pyrrole, N-vinylpyridine, 



N-vinyl pyrrolidone, the N-vinyl imidazole, etc. may be carried 
out suitably. Moreover, polystyrene sulfonate, polyacrylic acid, 
polymethacrylic acid, Apolyvinyl sulfonic acid, the Pori alginic 
acid, a polyoxyethylene-polyoxypropylene-polyoxyethylene 
block copolymer, The formalin condensate of a naphthalene 
sulfonic acid, a polyvinyl pyrrolidone, Polyethyleneimine, 
polyamine, polyamides, polyvinyl imidazoline, An amino alkyl 
acrylate acrylamide copolymer, chitosan, Polyoxyethylene alkyl 
ether, polyoxyethylene alkyl phenyl ether, Cellulosics, such 
as polyoxyethylene fatty acid amide, poly vinyl alcohol, 
polyacrylamide, a carboxymethyl cellulose, and carboxy ethyl 
cellulose, polysaccharide, its derivative, etc. can be used 
effectively. [0075] Although especially the hydrophilic group 
of water soluble resin is not limited, it is desirable that they 
are a carboxyl group or its salt for example. Thereby, when a 
carboxyl group is used especially for a hydrophilic group, a 
level with the condensation degree of the pigment in the paper 
able to obtain the optical density of enough images becomes is 
easy to be adjusted. 

[0076] As for the copolymer whose hydrophilic group is an acidic 
group among these water soluble resin, it is desirable to use 
it in the state of a salt with a basic compound in order to raise 
water solubility. As a compound which forms these polymers and 
salts, alcoholic amines, such as fatty amines, such as alkaline 
metals, such as sodium, a potassium, and a lithium, 
monomethylamine, dimethylamine, and triethylamine, a 
mono-met hanol amine, monoethanol amine, diethanolamine, 
triethanolamine, and diisopropanolamine, ammonia, etc. can be 
used. Also especially in this, the basic compound of alkaline 
metals, such as sodium, a potassium, and a lithium, is used 
preferably. Alkaline metals are a strong electrolyte and this 
is considered to be because for*it to be effective in promoting 
dissociation of a hydrophilic group. It is desirable to be 
neutralized 60% or more to the acid number of a copolymer as 
an amount of neutralization of water soluble resin, and it is 
more desirable than neutralized 80% or more to the acid number 



of a copolymer. Moreover, these water soluble resin may be used 
independently, or may be used two or more kinds. 
[0077] Each ink used for this invention may be made to contain 
the following additives in addition to the component explained 
above. That is, polysaccharide, such as cellulosics, such as 
polyethyleneimine, polyamine, a polyvinyl pyrrolidone, a 
polyethylene glycol, methyl cellulose, ethyl cellulose, and 
carboxy ethyl cellulose, a glucose, a fructose, mannite, 
D-sorbitol, a dextran, xanthan gum, curdlan, a cycloamylose, 
and maltitol, and the derivative of those, other polymer 
emulsions, cyclodextrin, large annular amines , DIN DORIMA, crown 
ether, a urea and its derivative, an acetamide, etc. can be used. 
[0078] Moreover, each ink used for this invention may be made 
to contain an anti-oxidant , an antifungal agent, an electric 
conduction agent , an ultraviolet ray absorbent , a chelating agent , 
etc. if needed. as a chelating agent -- 
ethylene-diamine-tetraacetic acid (EDTA) , an iminodiacetic 
acid (IDA), ethylene JIAMINJI (o-hydroxyphenyl acetic acid) 
(EDDHA) , nitrilotriacetic acid (NTA) , a dihydroxyethyl glycine 
(DHEG), a transformer 1, 2-cyclohexanediaminetetraacetic acid 
(CyDTA) , and Diethylenetriamines N, N, and N — 1 — N ' — 1 
— N ' f -5 acetic acid (DTPA) and the glycol ether diamines N, 
N, and N', an N 1 -tetraacetic acid (GEDTA) , etc. are mentioned. 
[0079] Moreover, in order to raise the cohesive force of the 
color material in the paper to each ink used for this invention 
at color ink, an electrolyte may be contained in extent out of 
which a secondary failure comes neither about blinding nor long 
term stability in addition to these. 

[0080] as such an electrolyte alkali-metal ion, such as a 
lithium ion, sodium ion, and potassium ion, — and Polyvalent 
metal ion, such as aluminum ion, barium ion, calcium ion, a copper 
ion, iron ion, magnesium ion, 'manganese ion, nickel ion, tin 
ion, titanium ion, and zinc ion, The salt of organic carboxylic 
acids, such as a hydrochloric acid, bromate, a hydroiodic acid, 
a sulfuric acid, a nitric acid, a phosphoric acid, thiocyanic 
acid and an acetic acid, oxalic acid, a lactic acid, a fumaric 



acid, a fumaric acid, a citric acid, a salicylic acid, and a 
benzoic acid, and an organic sulfonic acid etc. is mentioned. 
Moreover, by dissociating underwater as an electrolyte, it is 
possible to use the matter used as an organic cation etc. , and, 
specifically, the 1st class, the 2nd class, the 3rd class, the 
4th class amines, those salts, etc. are mentioned. 
[0081] As an electrolytic example, for example A lithium chloride, 
a sodium chloride, Potassium chloride, a sodium bromide, a 
potassium bromide, a sodium iodide, Potassium iodide, a sodium 
sulfate, a potassium nitrate, sodium acetate, The salt of 
alkaline metals, such as a potassium oxalate, a sodium citrate, 
and a benzoic-acid potassium, And an aluminum chloride, the 
aluminium bromide, an aluminum sulfate, an aluminium nitrate, 
Porous alum, aluminium potassium sulfate, aluminium acetate, 
Barium chloride, a barium bromide, a barium iodide, the barium 
oxide, a barium nitrate, CHIOAN acid barium, a calcium chloride, 
a calcium bromide, a calcium iodide, Nitrous-acid calcium, a 
calcium nitrate, calcium primary phosphate, thiocyanic acid 
calcium, Benzoic-acid calcium, calcium acetate, salicylic-acid 
calcium, tartaric-acid calcium, A calcium lactate, fumaric-acid 
calcium, calcium citrate, a copper chloride, A copper bromide, 
a copper sulfate, a copper nitrate, copper acetate, ferric 
chloride, iron bromide, iron iodide, an iron sulfate, Iron 
nitrate, oxalic acid iron, iron lactate, fumaric-acid iron, 
ferric citrate, a magnesium chloride, A magnesium bromide, 
magnesium iodide, magnesium sulfate, a magnesium nitrate, 
Magnesium acetate, magnesium lactate, a manganese chloride, a 
manganese sulfate, Manganese nitrate, phosphoric-acid 2 
hydrogen manganese, manganese acetate, salicylic-acid 
manganese, The salt of polyvalent metal, such as benzoic-acid 
manganese, manganese lactate, a nickel chloride, nickel bromide, 
a nickel sulfate, nickel nitrate, nickel acetate, sulf uric-acid 
tin, a titanium chloride, a -zinc chloride, a zinc bromide, a 
zinc sulfate, zinc nitrate, thiocyanic acid zinc, and zinc 
acetate, etc. is mentioned. 

[0082] furthermore, as an example of the matter which serves 



as an organic cation by dissociating underwater Tetra-alkyl 
ammonium salt , an alkylamine salt, a benzalkonium salt , An alky 1 
pilus JIUMU salt, an imidazolium salt, polyamine, etc. are 
mentioned. For example, isopropylamine, an isobutyl amine, tert 
butylamine, 2-ethylhexylamine, a nonyl amine, a dipropyl amine, 
diethylamine, A trimethylamine, triethylamine, dimethyl 
propylamine, ethylenediamine, Propylenediamine, a 

hexamethylenediamine, diethylenetriamine, 
Tetraethylenepentamine, diethanolamine, diethyl ethanolamine , 
Triethanolamine, tetramethyl ammoniumchloride, a 

tetraethylammonium star's picture, Dihydroxyethyl stearyl 
amine, 2-heptadecenyl-hydroxyethyl imidazoline, 

Lauryldimethyl benzyl ammoniumchloride, cetyl pyridinium 
chloride, steer lamination DOMECHIRUPIRI JIUMU chloride, a 
diaryl dimethylannmonium chloride polymer, a diaryl amine 
polymer, a monoallyl amine polymer, etc. are mentioned. 
[0083] Also in the above-mentioned electrolyte, an aluminum 
sulfate, a calcium chloride, a calcium nitrate, calcium acetate, 
a magnesium chloride, a magnesium nitrate, magnesium sulfate, 
magnesium acetate, sulf uric-acid tin, a zinc chloride, zinc 
nitrate, a zinc sulfate, zinc acetate, an aluminium nitrate, 
a monoallyl amine polymer, a diaryl amine polymer, and a diaryl 
dimethylannmonium chloride polymer are preferably used from a 
viewpoint of the effectiveness of cohesive force. 
[0084] In addition, the electrolyte and cationic matter which 
were explained above may be independently used into each color 
ink, or two or more sorts may use them, mixing, the electrolyte 
contained in each color ink — and -- or as for the content of 
the cationic matter, it is desirable that it is 0.01 to 10 mass % 
in total to the gross mass of ink, and it is more desirable that 
it is 0.01 to 5 mass %. an electrolyte — and — or when the 
content of the cationic matter becomes under 0.01 mass %, it 
is in the inclination which becomes inadequate [ the cohesive 
force of the pigment on recorded materials, such as paper, ] . 
on the other hand — an electrolyte — and — or if the content 
of the cationic matter exceeds 5 mass %, it will become easy 



to generate the blinding in a nozzle etc. 

[0085] Hereafter, the suitable operation gestalt of the ink jet 
record approach of this invention is explained. Especially if 
the ink jet record approach of this operation gestalt is the 
approach of printing using the ink jet ink of this invention 
described previously, it will not be limited, for example, a 
method with well-known piezo ink j et method, heat ink j et method, 
etc. may be used for it. however -- the case where it sees from 
a viewpoint which realizes improvement in image resolution, 
keeping the printing speed of an ink jet printer high enough 
— ink jet record of this invention -- service water -- since 
generating of the blot of each ink used for a sex color ink set 
between colors can fully prevent and is excellent in the color 
enhancement, regurgitation stability, and mothball stability 
of each ink, it is desirable to adopt a heat ink jet recording 
method. Moreover, especially the equipment used in the ink jet 
record approach of this invention is not limited, carries the 
recording device and intermediate-field copy which carried the 
heater for controlling DORAINGU of the usual ink jet recording 
device and ink for example, etc., and after it prints a record 
ingredient to intermediate field, it may use the recording device 
imprinted to record media, such as paper. 

[0086] Moreover, when adopting a heat ink jet recording method 
in the ink jet record approach of this invention, it is desirable 
to apply to the ink jet record approach which records by making 
a liquid ink drop breathe out from an orifice according to a 
record signal- And it is desirable to adjust so that the ink 
droplet mass breathed out by 1 time of each color ink may become 
less than the ink droplet mass breathed out by 1 time of black 
ink in this case . Thereby, the gradation nature of a color picture 
and the balance of black concentration improve. If the ink droplet 
mass breathed out by 1 time of each color ink becomes less than 
the ink droplet mass breathed out by 1 time of black ink, since 
the dot of color ink will become large, the lap between colors 
is large and it becomes easy to generate the blot between colors 
here . 



[0087] Furthermore, as for the mass of the ink droplet breathed 
out by 1 time of each color ink in this case, it is desirable 
that they are 20 or less ngs, and it is more desirable that it 
is l-10ng. It becomes possible to adjust easily to the level 
which can acquire sufficient optical density when controlling 
appropriately osmosis into the record medium of ink, and the 
diffusion to the direction of a record-medium front face, and 
printing them by controlling the mass of the ink droplet breathed 
out by 1 time of each color ink in the range of 20 or less ngs, 
and quick-drying [ sufficient ] . Here, when the mass of the ink 
droplet breathed out by 1 time of each color ink exceeds 20ng (s) , 
there is an inclination for generating of the blot between colors 
to become remarkable. 

[0088] 

[Example] the following, an example, and the example of a 
comparison — mentioning — ink jet record of this invention 

— service water — although the contents of the ink jet record 
approach using a sex color ink set and this are explained in 
more detail, this invention is not limited to these examples 
at all. 

[0089] first, ink jet record of this invention which has the 
presentation which prepares 16 sorts of pigment dispersing 
elements shown below, uses these any they are, and is shown below 

— service water — nine sorts of ink for examples for using 
it for the example of a sex color ink set and ten sorts of ink 
for using it for the example of a comparison were prepared. The 
physical-properties value which shows the description of each 
of these ink is shown in Table 1. 

[0090] next, each prepared ink — combining — ink jet record 
of an example 1 - an example 5 — service water — a sex color 
ink set and ink jet record of the example 1 of a comparison - 
the example 5 of a comparison service water — the sex color 
ink set was created. 

[0091] After processing with a <black pigment dispersing element 
1> pigment Special Black 4 (Degussa make) 3-amino-N-ethyl pilus 
JIUMU star 1 s picture, the high-pressure homogenizer distributed 



for 10 minutes, having mixed with pure water and stirring so 
that pH regulator may be added and solid content concentration 
may become 10% of the weight. Centrifugal separation processing 
(SOOOrpmx 10 minutes) of the obtained dispersion liquid was 
carried out, and the supernatant was extracted 80% of the weight 
to the whole quantity. When it investigated whether 
self-distribution of a pigment would be possible by the approach 
indicated in the text, it was checked that self-distribution 
is possible. 

[0092] After mixing [ pure water and ] and stirring the pigment 
dispersion liquid Cabojet200 (Cabot Corp. make) in which 
self -distribution in <black pigment dispersing element 2> water 
is possible so that solid content concentration may become 10% 
of the weight, centrifugal separation processing (SOOOrpmx 10 
minutes) was carried out, and the supernatant was extracted 8 0% 
of the weight to the whole quantity. When it investigated whether 
self-distribution of a pigment would be possible by the approach 
indicated in the text, it was checked that self-distribution 
is possible. 

[0093] After mixing [ pure water and ] and stirring the pigment 
dispersion liquid Cabojet300 (Cabot Corp. make) in which 
self-distribution in <black pigment dispersing element 3> water 
is possible so that solid content concentration may become 10% 
of the weight, centrifugal separation processing (SOOOrpmx 10 
minutes) was carried out, and the supernatant was extracted 80% 
of the weight to the whole quantity. When it investigated whether 
self-distribution of a pigment would be possible by the approach 
indicated in the text, it was checked that self -distribution 
is possible . 

[0094] It processed by the sulfanilic acid and the sodium nitrite 
to the <cyanogen pigment dispersing element 1> cyanogen pigment 

(C. I . Pigment Blue 15 : 3) , and the processing color pigment which 
had a C6H4S03-Na+ radical in the front face was obtained. After 
purification processing, it mixed with pure water and centrifugal 
separation processing (5000rpmx 20 minutes) of the obtained 
dispersion liquid was carried out so that solid content 



concentration might become 10% of the weight, and the supernatant 
was extracted 80% of the weight to the whole quantity. When it 
investigated whether self -distribution of a pigment would be 
possible by the approach indicated in the text, it was checked 
that self-distribution is possible. 

[00 95] It processed by the anthr;anilic acid and the sodium nitrite 
to the <cyanogen pigment dispersing element 2> cyanogen pigment 

(C.I. Pigment Blue 15:3) , and the processing color pigment which 
had a C6H4COO-Na+ radical in the front face was obtained. After 
purification processing, it mixed with pure water and centrifugal 
separation processing (SOOOrpmx 20 minutes) of the obtained 
dispersion liquid was carried out so that solid content 
concentration might become 10% of the weight, and the supernatant 
was extracted 80% of the weight to the whole quantity. When it 
investigated whether self -distribution of a pigment would be 
possible by the approach indicated in the text, it was checked 
that self -distribution is possible. 

[0096] It processed by the sulf anilic acid and the sodium nitrite 
to <Magenta pigment dispersing element 1> Magenta pigment 
C.I. Pigment Red-122 , and the processing color pigment which had 
a C6H4S03-Na+ radical in the front face was obtained. After 
purification processing, it mixed with pure water and centrifugal 
separation processing (SOOOrpmx 20 minutes) of the obtained 
dispersion liquid was carried out so that solid content 
concentration might become 10% of the weight, and the supernatant 
was extracted 80% of the weight to the whole quantity. When it 
investigated whether self -distribution of a pigment would be 
possible by' the approach indicated in the text, it was checked 
that self-distribution is possible. 

[00 97] It processed by the anthranilic acid and the sodium nitrite 
to <Magenta pigment dispersing element 2> Magenta pigment 
C.I. Pigment Red-122 , and the processing color pigment which had 
a C6H4COO-Na+ radical in the front face was obtained. After 
purification processing, it mixed with pure water and centrifugal 
separation processing (5000rpmx 20 minutes) of the obtained 
dispersion liquid was carried out so that solid content 



concentration might become 10% of the weight , and the supernatant 
was extracted 80% of the weight to the whole quantity. When it 
investigated whether self-distribution of a pigment would be 
possible by the approach indicated in the text, it. was checked 
that self-distribution is possible. 

[0098] It processedby the sulfanilic acid and the sodium nitrite 
to <yellow pigment dispersing element 1> yellow pigment 
C.I. Pigment Yellow-74, and the processing color pigment which 
had a C6H4S03-Na+ radical in the front face was obtained. After 
pur if icat ion process ing, it mixed with pure water and centrifugal 
separation processing (SOOOrpmx 20 minutes) of the obtained 
dispersion liquid was carried out so that solid content 
concentration might become 10% of the weight, and the supernatant 
was extracted 80% of the weight to the whole quantity. When it 
investigated whether self -distribution of a pigment would be 
possible by the approach indicated in the text, it was checked 
that self -distribution is possible. 

[00 99] It processedby the anthranilic acid and the sodium nitrite 
to <yellow pigment dispersing element 2> yellow pigment 
C.I. Pigment Yellow-74, and the processing color pigment which 
had a C6H4COO-Na+ radical in the front face was obtained. After 
purification processing, it mixed with pure water and centrifugal 
separation processing (SOOOrpmx 20 minutes) of the obtained 
dispersion liquid was carried out so that solid content 
concentration might become 10% of the weight , and the supernatant 
was extracted 80% of the weight to the whole quantity. When it 
investigated whether self-distribution of a pigment would be 
possible by the approach indicated in the text, it was checked 
that self-distribution is possible. 

[0100] Fourmass sections, inadditiontheneutralizeddispersant 
water solution were created for the potassium hydroxide in <black 
pigment dispersing element A> styrene / acrylic-acid copolymer 
20 mass section (the copolymerization ratio 50 / 50 mols, 
polymerization average molecular weight 8000) . The pure-water 
190 mass section was added to the dispersant water-solution 40 
mass section, and it supplied after stirring, stirring the 



pigment Black pearls L (Cabot Corp. make) 40 mass section. The 
high-pressure homogenizer was made to distribute after stirring 
for 10 minutes for 20 minutes, stirring. Centrifugal separation 
processing (5000rpmx 10 minutes) of the obtained dispersion 
liquid was carried out, and the supernatant was extracted 80% 
of the weight to the whole quantity. The pigment concentration 
of these pigment dispersion liquid was computed by the dry rise, 
and it diluted with pure water so that pigment concentration 
might become 10% of the weight. 

[0101] Fourmass sections, in addition the neutralized dispersant 
water solution were created for the potassium hydroxide in 
<cyanogen pigment dispersing element A> styrene / acrylic-acid 
copolymer 20 mass section (the copolymerization ratio 50 / 50 
mols, polymerization average molecular weight 8000) . the 
dispersant water-solution 40 mass section — the pure-water 190 
mass section — adding — after stirring and pigment C.I. Pigment 
Blue-15 — 40 mass sections — it supplied, stirring. The 
high-pressure homogenizer was made to distribute after stirring 
for 10 minutes for 20 minutes, stirring. Centrifugal separation 
processing (5000rpmx 20 minutes) of the obtained dispersion 
liquid was carried out, and the supernatant was extracted 80% 
of the weight to the whole quantity. The pigment concentration 
of these pigment dispersion liquid was computed by the dry rise, 
and it diluted with pure water so that pigment concentration 
might become 10% of the weight. 

[0102] Fourmass sections, in addition the neutralizeddispersant 
water solution were created for the potassium hydroxide in 
<cyanogen pigment dispersing element B> styrene / acrylic-acid 
copolymer 20 mass section (the copolymerization ratio 50 / 50 
mols, polymerization average molecular weight 8000) . the 
dispersant water-solution 40 mass section — the pure-water 190 
mass section — adding — after stirring and pigment C.I. Pigment 
Blue-15 — 40 mass sections — it supplied, stirring. The 
high-pressure homogenizer was made to distribute after stirring 
for 10 minutes for 15 minutes, stirring. Centrifugal separation 
processing (5000rpmx 10 minutes) of the obtained dispersion 



liquid was carried out, and the supernatant was extracted 80% 
of the weight to the whole quantity. The pigment concentration 
of these pigment dispersion liquid was computed by the dry rise, 
and it diluted with pure water so that pigment concentration 
might become 10% of the weight. 

[0103] Fourmass sections, in addition the neutralizeddispersant 
water solution were created for the potassium hydroxide in 
<Magenta pigment dispersing element A> styrene / acrylic-acid 
copolymer 20 mass section (the copolymerization ratio 50 / 50 
mols, polymerization average molecular weight 8000) . the 
dispersant water-solution 40 mass section — the pure-water 190 
mass section — adding — after stirring and pigment C.I. Pigment 
Red-122 — 40 mass sections — it supplied, stirring. The 
high-pressure homogenizer was made to distribute after stirring 
for 10 minutes for 20 minutes, stirring. Centrifugal separation 
processing (5000rpmx 20 minutes) of the obtained dispersion 
liquid was carried out, and the supernatant was extracted 80% 
of the weight to the whole quantity. The pigment concentration 
of these pigment dispersion liquid was computed by the dry rise, 
and it diluted with pure water so that pigment concentration 
might become 10% of the weight. 

[0104] Fourmass sections, in addition the neutralized dispersant 
water solution were created for the potassium hydroxide in 
<Magenta pigment dispersing element B> styrene / acrylic-acid 
copolymer 20 mass section (the copolymerization ratio 50 / 50 
mols, polymerization average molecular weight 8000) . the 
dispersant water-solution 40 mass section -- the pure-water 190 
mass section -- adding after stirring and pigment C.I. Pigment 
Red-122 -- 40 mass sections — it supplied, stirring. The 
high-pressure homogenizer was made to distribute after stirring 
for 10 minutes for 15 minutes, stirring. Centrifugal separation 
processing (5000rpmx 10 minutes) of the obtained dispersion 
liquid was carried out, and the supernatant was extracted 80% 
of the weight to the whole quantity. The pigment concentration 
of these pigment dispersion liquid was computed by the dry rise, 
and it diluted with pure water so that pigment concentration 



might become 10% of the* weight. 

[0105] Fourmass sections, in addition the neutralizeddispersant 
water solution were created for the potassium hydroxide in 
<yellow pigment dispersing element A> styrene / acrylic-acid 
copolymer 20 mass section (the copolymerization ratio 50 / 50 
mols, polymerization average molecular weight 8000) . the 
dispersant water-solution 40 mass section — the pure-water 190 
mass section — adding — after stirring and pigment CI. Pigment 
Yellow-74 — 40 mass sections -- it supplied, stirring. The 
high-pressure homogenizer was made to distribute after stirring 
for 10 minutes for 20 minutes, stirring. Centrifugal separation 
processing (5000rpmx 20 minutes) of the obtained dispersion 
liquid was carried out, and the supernatant was extracted 80% 
of the weight to the whole quantity. The pigment concentration 
of these pigment dispersion liquid was computed by the dry rise, 
and it diluted with pure water so that pigment concentration 
might become 10% of the weight. 

[0106] Fourmass sections, in addition the neutralizeddispersant 
water solution were created for the potassium hydroxide in 
<yellow pigment dispersing element B> styrene / acrylic-acid 
copolymer 20 mass section (the copolymerization ratio 50 / 50 
mols, polymerization average molecular weight 8000) . the 
dispersant water-solution 40 mass section — the pure-water 190 
mass section — adding — after stirring and pigment C.I. Pigment 
Yellow-74 — 40 mass sections — it supplied, stirring. The 
high-pressure homogenizer was made to distribute after stirring 
for 10 minutes for 15 minutes, stirring. Centrifugal separation 
processing (5000rpmx 10 minutes) of the obtained dispersion 
liquid was carried out, and the supernatant was extracted 80% 
of the weight to the whole quantity. The pigment concentration 
of these pigment dispersion liquid was computed by the dry rise, 
and it diluted with pure water* so that pigment concentration 
might become 10% of the weight. 

[0107] [Ink for examples] Using the black pigment dispersing 
elements 1-3 described previously, the cyanogen pigment 
dispersing elements 1 and 2, the Magenta pigment dispersing 



elements 1 and 2, and the yellow pigment dispersing elements 
1 and 2, the black ink 1-3 which is ink for examples which has 
the following presentations, cyanogen ink 1 and 2, Magenta ink 
1 and 2, and yellow ink 1 and 2 were prepared so that gross mass 
might serve as the 100 mass sections. On the occasion of 
preparation of each of these ink, other components are added 
to each pigment dispersing element by predetermined 
concentration, it filtered with the 2-micrometer filter after 
mixing and stirring, and each ink was obtained. 
[0108] The <black ink 1> black pigment dispersing element 1 — 
30 mass sections diethylene glycol — Tenmass sections propylene 
glycol — [ -- Two mass sections urea / — 6mass **** / — Remainder ] 
Ten mass sections SAFI Norian 465 (Nissin Chemical make ) --Three 
mass sections ethanol [0109] Except having considered as the 
black pigment dispersing elements 2 and 3, respectively, the 
<black ink 2 and 3> pigment was made the same presentation as 
black ink 1, and was prepared. 

[0110] The <cyanogen ink 1> cyanogen pigment dispersing element 
[ — One mass section ethanol / — Two mass sections urea / -- 
6 mass **** — Remainder ] 1 — 30 mass sections diethylene glycol 
— 18 mass sections diethylene-glycol monobutyl ether — One 
mass section SAFI Norian 4 65 (Nissin Chemical make) [0111] Except 
having considered as the cyanogen pigment dispersing element 
2, the Magenta pigment dispersing elements 1 and 2 , and the yellow 
pigment dispersing elements 1 and 2, respectively, cyanogen ink 
2, Magenta ink 1 and 2, and the <yellow ink 1 and 2> pigment 
were made the same presentation as cyanogen ink 1, and were 
prepared. 

[0112] [Ink for the examples of a comparison] The black pigment 
dispersing element A described previously, the cyanogen pigment 
dispersing elements A and B, the Magenta pigment dispersing 
elements A and B, the yellow pigment dispersing elements A and 
B, the black pigment dispersing element 1, the cyanogen pigment 
dispersing element 1, the Magenta pigment dispersing element 
1, and yellow pigment dispersing element 1 It used, and the black 
ink A which is ink for the examples of a comparison which has 



the following presentations, cyanogen inkA-C, Magenta inkA-C, 
and yellow ink A-C were prepared so that gross mass might serve 
as the 100 mass sections. Other components were added to each 
pigment dispersing element by predetermined -concentration, on 
the occasion of preparation of each of these ink, when each color 
pigment dispersing element A was used after mixing and stirring 
and 2 micrometers and each color pigment dispersing element B 
were used, it filtered with the 5-micrometer filter, and each 
ink was obtained. In addition, the presentation of each ink of 
black ink A, cyanogen ink A-C, Magenta ink A-C, and yellow ink 
A-C was prepared so that it might be classified according to 
the sign of the "A-C" as follows. 

[0113] <Each ink A and B> each pigment dispersing elements [ — 
2.5 mass sections ethanol / -- Two mass sections urea / -- 6 
mass **** / — Remainder ] A and B — 30 mass sections diethylene 
glycol — Ten mass sections diethylene-glycol monobutyl ether 

— 2 . 5 mass sections SAFI Norian 4 65 (Nissin Chemicalmake) [0114] 
<Each color ink C> each pigment dispersing element [ — 0.05 
mass sections ethanol / — Two mass sections urea / — 6 mass 
**** / — Remainder ] 1 -- 30 mass sections diethylene glycol 

— Ten mass sections propylene glycol — Ten mass sections SAFI 
Norianl04 (Nissin Chemical make) [0115] The physical-properties 
value of each of these ink is shown in Table 1. In addition, 
the physical-properties value of each ink shown in Table 1 was 
measured with the following measuring methods. 

(1) It measured in pH23 degree C of ink, and the environment 
of 55%RH using the glass electrode. 

( 2 ) It measured using the UIRUHERUMI mold surface tension balance 
in the environment of the surface tension of 23 degrees C of 
ink, and 55%RH. 

(3) the bottom of 23 degrees C of contact angles of ink, and 
the 50%RH environment — each -^ink 4 . Omicrol was set on regular 
paper FX-L paper ( Fuj i Xerox make) , and the dynamic contact angle 
was measured from measurement initiation to 1000 seconds using 
FIBRO 1100 DAT MKII (product made from FIBRO system) equipment. 
The value for 0.1 seconds was read in measurement initiation. 



[0116] (4) Ink viscosity LEOmat 115 (product made from Cont raves ) 
equipment was used. Measurement was performed at 23 degrees C 
and the shear rate was performed by 1400s-l. 

(5) Measurement of the mean-particle-diameter volume mean 
particle diameter of the particulate material of the pigment 
in ink and number average particle size used micro truck UPA 
grading analysis 9340 [ a total of ] (product made from Leeds 
& Northrup) . The ink of 5mL(s) was put into the measurement eel, 
as an input parameter, the viscosity of ink was inputted into 
viscosity, it inputted the consistency of a pigment into the 
consistency of a particulate material, and measurement measured 
at 23 degrees C. 

[0117] (6) The particle size distribution of the field 0.5 
micrometers or more which exists in the big and rough particle 
number ink in ink were measured using AccusizerTM770 
OpticalParticles Sizer (product made from Particle Sizing 
Systems) . At the time of Accusizer measurement, the consistency 
of a pigment was inputted as a consistency of a particulate 
material, and it diluted and measured ink 2microl to 50ml 
deionized water. The desired particle number was read in the 
former data table of the acquired particle size distribution, 
and the particle number was converted into ImicroL. Since the 
aperture of the filter nearest to [ since the aperture of the 
filter nearest to the delivery currently used for the recording 
head used for black ink is 15 micrometers / ink / black ] the 
delivery currently used for the recording, head which uses the 
particle number of 5 micrometers or more which is the magnitude 
of 1/the 3 for color ink was 6 micrometers, it read the particle 
number of 2 micrometers or more which is the magnitude of 1/the 
3 about each color ink. 

[0118] Next, it considered as 1 the color ink set, combining 
above-mentioned black ink and color ink as follows. 

[0119] [Example color ink set] (example 1) black ink 1, cyanogen 
ink 1, Magenta ink 1, and yellow ink 1 were combined. 

[0120] (Example 2) Black ink 2, cyanogen ink 1, Magenta ink 1, 



and yellow ink 1 were combined. 

[0121] (Example 3) Black ink 2, cyanogen ink 2, Magenta ink 2, 
and yellow ink 2 were combined. 

[0122] (Example 4) Black ink 3, cyanogen ink 1, Magenta ink 1, 
and yellow ink 1 were combined. 

[0123] (Example 5) Black .ink 3, cyanogen ink 2, Magenta ink 2, 
and yellow ink 2 were combined. 

[0124] [Example color ink set of comparison] (example 1 of 
comparison) black ink A f cyanogen ink A, Magenta ink A, and yellow 
ink A were combined. 

[0125] (Example 2 of a comparison) Black ink A, cyanogen ink 

1, Magenta ink 1, and yellow ink 1 were combined. 

[0126] (Example 3 of a comparison) Black ink 1, cyanogen ink 

A, Magenta ink A, and yellow ink A were combined. 

[0127] (Example 4 of a comparison) Black ink A, cyanogen ink 
C, Magenta ink C, and yellow ink C were combined. 
[0128] (Example 5 of a comparison) Black ink 3, cyanogen ink 

B, Magenta ink B, and yellow ink B were combined. 

[0129] [A characterization trial of the aquosity color ink set 
for ink jet record] 

(1) ink j et record of the example of the mothball stability above, 
and the example of a comparison — service water — each ink 
was put in and sealed to height of 9cm to the glass tube about 
each ink with which the sex color ink set was equipped, and it 
was kept for one month at 60 degrees C. the ink jet record which 
measures the permeability in 600nm with a U-3210 mold recording 
spectrophotometer (Hitachi make) after extracting the ink from 
the upper part to 3cm and diluting with pure water 3000 times, 
and is equipped with the mothball stability of each ink, i.e., 
each of these ink, — service water — the mothball stability 
of a sex color ink set was compared. In addition, the difference 
of the permeability before and behind O; storage evaluated each 
ink under the valuation basis to which it was presupposed that 
the difference of the permeability before and behind less than 
2% and x; storage exceeds 2% about the measured value of each 
obtained ink. The result is shown in Table 2. 



[0130] and evaluation of each obtained ink — being based — 
ink jet record of an example and the example of a comparison 
— service water — the mothball stability of a sex color ink 
set was evaluated. In addition, x from which all the ink in which 
it 0; Has the valuation basis at this time has obtained evaluation 
of 0 in the evaluation standard of the long term stability in 
Table 2; it was presupposed that at least one of the ink which 
it has has obtained evaluation of x in the evaluation standard 
of the long term stability in Table 2. The result is shown in 
Table 3. 

[0131] next, ink jet record of the above-mentioned example and 
the example of a comparison — service water — using the sex 
color ink set, it actually printed and printing properties , such 
as a degree of the blot between the colors when printing, as 
shown below, the color enhancement of each ink, and the 
regurgitation stability of ink, were evaluated. In addition, 
evaluation of a printing property was performed under 23 degrees 
C and the 55%RH environment by the heat ink jet printer printable 
full color made as an experiment. And printing was performed 
by making ldrop form by impressing two or more pulses to ink. 
The recording head prepared two sorts of 400dpi, 160 nozzles, 
800dpim, and 160 nozzles. In black ink, a former head and color 
ink used the latter head. 

[0132] in addition, all ink jet records of the example used here 
and the example of a comparison -- service water — it was checked 
about the sex color ink set that the regurgitation weight per 
time has more black ink than each color ink. In addition, the 
filter nearest to the delivery currently used for the former 
head used the thing of 15 micrometers of apertures, and the filter 
in a latter head used the thing of 6 micrometers of apertures. 
[0133] (2) the image described 2cmxl0cm to the optical-density 
regular paper FX-L paper >(Fuji Xerox make) of the 
color-enhancing-1 :monochrome section image of each ink, and 4024 
paper (Xerox Corp. make) --printing — an after [ one day neglect ] 
and optical-density total — five places of arbitration were 
measured using X-Rite MODEL404 (product made from X-Rite) , and 



the average was calculated. And about the measured value of each 
obtained ink, each ink was evaluated under the valuation basis 
made into more than O;1.0 and less than [ x;1.0 ] . The result 
is shown in Table 2. 

[0134] and evaluation of each obtained ink — being based -- 
ink jet record of an example and the example of a comparison 

— service water — the sex color ink set was evaluated. In addition , 
x from which all the ink in which it O; Has the valuation basis 
at this time has obtained evaluation of O in the evaluation 
standard of the optical density in Table 2; it was presupposed 
that at least one of the ink which it has has obtained evaluation 
of x in the evaluation standard of the optical density in Table 
2. The result is shown in Table 3. 

[0135] (3) Color-enhancing-2 of each ink : the image described 
2cmxl0cm was printed to monochrome section image homogeneity 
regular paper FX-L paper (Fuji Xerox make) and 4024 paper (Xerox 
Corp. make) , and organic-functions evaluation of whether there 
is any irregular color was carried out. in addition, with no 
O; irregular color in this case — each ink was evaluated under 
the valuation basis it was presupposed that there is a x; irregular 
color. The result is shown in Table 2. 

[0136] and evaluation of each obtained ink — being based — 
ink jet record of an example and the example of a comparison 

— service water — the sex color ink set was evaluated. In addition, 
x from which all the ink in which it O; Has the valuation basis 
at this time has obtained evaluation of O in the evaluation 
standard of monochrome section image homogeneity in Table 2;' 
it was presupposed that at least one of the ink which it has 
has obtained evaluation of x in the evaluation standard of 
monochrome section image homogeneity in Table 2. The result is 
shown in Table 3. 

[0137] (4) the pattern which printed each color ink for the black 
alphabetic character of ten points in the back to color blot 
regular paper FX-L paper ( Fuj i Xerox make) and 4024 paper (Xerox 
Corp. make) — creating — ink jet record of an example and the 
example of a comparison -- service water -- organic-functions 



evaluation of the blot of the alphabetic character section at 
the time of printing using a sex color ink set was carried out. 
in addition, the basis of the valuation basis made impossible 
[ the decipherment of x; kan j i and a hiragana which can be 
deciphered ] for a part although a part of **; kanji with which 
0; kanji and all hiraganas are reproduced satisfactory in this 
case is not reproduced ink jet record — service water — 
the sex color ink set was evaluated- The result is shown in Table 
3. 

[0138] (5) Regurgitation stability -1 : when it was left in the 
condition of not capping a nozzle side under 23 degrees C and 
the 50%RH environment after a regurgitation halt using the ink 
jet recording device in which blinding generating carried out 
the degree prototype and the regurgitation was made to resume, 
neglect time amount until it produces the image turbulence by 
blinding generating of the nozzle for every ink was measured. 
And about the acquired measuring time, the regurgitation 
stability of each ink was evaluated under the valuation basis 
made into more than O; 15 second, less than [ more than ** ; 5 second 
15 second ], and less than [ x;5 second ] . The result is shown 
in Table 2. 

[0139] and evaluation of each obtained ink -- being based — 
ink jet record of an example and the example of a comparison 
— service water -- the sex color ink set was evaluated . In addition, 
x from which all the ink in which it O; Has the valuation basis 
at this time has obtained evaluation of O in the evaluation 
standard of the degree of blinding generating in Table 2; it 
was presupposed that at least one of the ink which it has has 
obtained evaluation of ** or x in the evaluation standard of 
the degree of blinding generating in Table 2 . The result is shown 
in Table 3. 

[0140] (6) Regurgitation stability -2 : the Rogation evaluation 
prototype printer was used, continuation injection of the 1x108 
pulses was carried out per one nozzle, and the rate of change 
to the diameter of an initial dot of the diameter of a dot on 
FX-L paper ( Fuj i Xerox make) was measured- And the regurgitation 



stability of each ink was evaluated under the valuation basis 
made less than [ 0;5% ], less than [ more than **;5%10% ], and 
more than x;10% to the obtained measured value. The result is 
shown in Table 2. 

[0141] and evaluation of each obtained ink — being based -- 
ink jet record of an example and the example of a comparison 
service water — the sex color ink set was evaluated. In addition, 
x from which all the ink in which it O; Has the valuation basis 
at this time has obtained evaluation of O in the evaluation 
standard of the Kogat ion evaluation in Table 2 ; it was presupposed 
that at least one of the ink which it has has obtained evaluation 
of ** or x in the evaluation standard of the Kogation evaluation 
in Table 2. The result is shown in Table 3. In addition, among 
Table 3, in black ink and C, cyanogen ink and M show Magenta 
ink and Y shows [ Bk ] yellow ink, respectively. 
[0142] 
[Table 1] 



[0143] 
[Table 2] 



[0144] 
[Table 3] 

[0145] 

[Effect of the Invention] the ink jet record which according 
to this invention generating of the blot between colors could 
fully prevent and was excellent in the color enhancement, 
regurgitation stability, and mothball stability of each ink as 
explained above — service water — the ink jet record approach 
using a sex color ink set and this can be offered. 



[Translation done. 
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(S±-tfny*XttS!)*ffll,\ 2 3°C, 5 5%RHO^ 
U M£Mttfr5 1 0 0 08>$TOijW«ttfcO»lBtg 

jBjs Lfc * o . i fmnrnmn mmu 

£?f,-r &©?&&„ tUv ilOittftOiStca, Fl 50 
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BRO 1100 DAT MK 11 (F1BR0 systemttl!)£Mf S t 
©£-f3„ HRC, tfiittk:»-r5««!ft*vjN^^-r> 

A>* f 1/ W V * ti«± T«A S 0 (c < (, >{i|fi) A ? £ § 0 

[0035] tit. *mwyti?x.v htEM^ym 
tiv-jyir-tv M4, y^-vtjytfcis-tizftzm. 
noymiwm t&ti^-jytic-sfiitimmvm 

#Ofg£A<4;9iiSl£|£±2n5 0 ^OfcJ6, El« 
tt*<C <D&#0 t T'«gC{£T-f •5fr5T-£5 

$ns 0 ccr-sE^««»©aiiiffl*Sfctt» n 

[0 0 3 6] WlC, *^©^>7y'x7 hieilTjffi 
[0 0 3 7]f^t3^, *3WB©-r>*S?x-y M2®7a 

ffi(4, 77-y^^>^*iix., micft^-JyttL? 
i/jy^y^t, ■v-eyzjyt t, 'fio-^yi'i: 

O^att^Wfta^J^ttg^ 2 0 ~ 1 5 0 n mT'fe *) , 

Lfcffltfl. 5~3. 7'77^^y^O«i 
^A^2 5-5 5mN/mT*fe»), O^cOg 
ffi?I^A^2 5-4 5raN/mT^5^y7->'i7 hfgii 
fflTKe*^— O^-t-y h, Xi4, ±IB©*fttinA 
T> 7 , 7 7*'f^O giiffiK)Wr 5 ^30-1 

io° T-fe>?, ao, &ft?—{yzcD%mmcttr5 
mmm^n^n3 o~7 o° T-fe§i:Lfc^ft^ffifc 

14, ±f2<D{°jftfr©-f'y*v ! x'y HBSfflzKtt*^-^ 
y^-b-y h*«8Sfc-r*#Kin]AT, y^'y^-ry^K^ 

[0 0 3 8] £<D4 9K, ftHO**©f8^+»KW 
«S«£ttt«nfc*58WOW > >^ ^x >y MBSffl*tt 

ti : 7-'(yt-bvV*m^T8i^t%ct\c&<o. mn 
tztiv -mm^'S.^n § c t or- 1 § >r y z •>* x -y h is 

[0 0 3 9] 

[0 0 4 0] *fEW©^>*^x-y h!ESfl!7ktt*5- 
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y^tLxyjyyy^t. -? J e.y J my>?h, ^ip 

-Jy<!7tZ'P%< tt>ffiz.Z>t><DT*3t>iO. c 

[oo4i] fit, mmozvic -r^vuytt 

2 0-1 5 0 nmttligfi^n, fro, SKf*«W19tt1I 
^^fEfe?©^^if6^CT^tfcffi(i 1 . 5-3. 0 10 

2 5-5 5mN/rrU;:Illif5£ft, 
?l^a2 5-4 5mN/m{CSilf5$riTl/^o 
[0 0 4 2] Sfc, fttjg^/cJ;^, *5g0J^:fc^T 

«, $&w<Dmmmctt?z>77-y?'(yz<Dmmf£t 

k, ■77v!7'<yt7<Dgmmctt-fz>mmft*3 o~ i 
io° tints u fro, §*7—f>^(D«affi(cw-r 
zmmnzzti^m o~7 o° tminLTtct^„ 

[0 0 4 3] *^C0^>^>>-x>y M2®ffl7j<tt*7- 20 

yy?*>y hicmm^ri^^y^ic^^ti^c^ 
im\mis.i£wz\<\ mz-if, ++#>y httnocab-o- 

jet-200, Cab-o-jet-300, 1JX-55, :* U xy h fc#ttia<£) 
Microjet Black CW-1. B#tt!£ttfr £flB?£nTl^3 g 

irtfi&Mi3«-f c t ic j: t> syaa-r § c t fr t # 30 

[0 0 4 4]1K, ^-ry^^OykfcSH^oi^lM 
*4<D^f««, -Y^cDKaiCttLTO. 5-1 0M« 
%T*&3C£:fr&?f:L<, 1 ~5gl%T^§Ci:frJ; 

5»su\ ±ie©-&#afro. 5«a%*iiT$§ 

i:, +»ftB#<D^?^fr^e,n^<=&?»{S(S]fr^t 
<&£.„ ±f50-^Wafr 1 0«a%£j@;t;|>i:, 
tttiiJE^tt^qtttl^ttfrfgT LX<f y *«fi«E?<& 

ie©iitt±tc nm \cm.m § c t: fr ant t * §f«fifr* 
#<&3 0 tfc, yx;b©gistt)fr^LTbSo(s 40 

[0 0 4 5] ^BJ^cfc^T, Sl^gffiiC^A 

frw?>ti, ^r&mi&ifrtprm'mL^ti^xyft. 
nmjmv&zxjit-yMm, invt^ymsmtimt l 
n^affit^A$n?.(Di^5i7j<»frx;u*y^ 
«, ^utfyggs, vymmv®^ zvzzvmMM so 
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cornet ffiffl-etsfr, -gpxti^T^^tr^ 
^o^fr-ry^^tc^it^^tto^fr&SSL^o c 

ftib<D7-*y<&<Dm7mtt&ZBl$.tZ>it£Wlt LX 
«, 7" hi"} A, ^'J-y-A, 'J^^i.H^T;!/*';^]! 
IFU ^/*;<<^7l/7^y, y**7^7^y, r-'Jx^,b7 
^yWC«]&7^ygi, ^y*£/-;l/7 5>\ ^6/ 
x£/— ;!/75y, -yx^y-;!//^, h'Jx*/- 
7b7 = y, S/W7°P7V-7l/7 5y^tD7;l/n-yl/7 

= ySi, 7y^x7Hfr^fflT-f § 0 c^^"^, 

^-hy^^ijU^A, U 7^ AilW/l^ 
Sttlb£ti£{£ffl^&ci:fr&?3: u> 0 cnti> 7;l/* 
U£gS«£gft<fci^5fr^««S-e&D. -fy^ic 

J5^T7_* y ttg<Dl>i?)S££{£>IT S5c!j3lfr* 1 1/ -fr 6 
X&Z> 0 3:7c, A^ytt©li7j<a^bTti^4|&7> 

^-^AS^frW^n?.„ 

[0 0 4 6] ^f^Kfe'l^T, ^C^A^tlfc 

rcmmm7mtfZ)i*ymm<D^imnftm®<pcDffi 
mcmx^ntcmmmym^fv^ymmco =t ^ 

§Ci:fr-t5o "f 5fe-f, M»*ffic0ll7j<«fr 

ximnzmmn^, «s»*ffion7Kafr±M^rB 

fiKLTi/^Ji^i. JlS?7j<Sfg-(?pH£3J.;rFlc&3c!; 

frs, -^affi^comff^^^^^^^b, * 

jg^(7)77l/* 'J ?gjgT«S^tTi,\ 4>f0^1fr 5»IS« 
mfufi««/ct)£D^7KSl^Mat§o Liif, il7k* 

*mm&%fimzcnimmzft%t><DT:i l z%:<, mm 
iiw-r^c^fr-et^o 

[0 0 4 7] Mt, ^Ha^tc^^T, 7KtciH,^Wtg 

fr, 77-W77>^, ^+>^.;l/'y'7-y 

y. 7>7777^ 7tfl/>77 7 7f©A-*y 

77^*w&n5o Mtcnp.cDS*w^(SD a D^^ 

ttTti, #IR&£\ Raven7000, Raven5750, Raven525 
0, Raven5000 ULTRA IK Raven3500, Raven2000. Raven 
1500, Ravenl250, Ravenl200, Ravenll90 ULTRA IK Ra 
venll70, Ravenl255, Ravenl080, Ravenl060 (JW±3D 
y\±7y • ft-^yttlD , RegalHOOR, Regal330R, R 
egal660R, Mogul L, Black Pearls L, Monarch 700, Mo 
narch 800, Monarch 880, Monarch 900, Monarch 100 
0, Monarch 1100, Monarch 1300, Monarch 1400 (J^± 
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y M±1D , Color Black FWK Color Black FW 

2, Color Black FW2V % Color Black 18, Color Black F 
W200, Color Black S150, Color Black S160, Color Bl 
ack S170, Printex35, Printex U, Printex V, Printex 
140U, Printexl40V, Special Black6, Special Black 
5, Special Black 4A, Special Black 4 (U±f^y^ 
t±W) , No. 25, No. 33, No. 40, No. 47, No. 52, No. 90 

0, No. 2300, MCF-88, MA600, MA7, MA8, MA100 (U±H 

[0 0 4 8] gtC, *%mz]£^X, grft^-Jyt'lC 10 

tejrr 5*£ i a#tst *i&amm>sm t & zmu&m 

ti", C. I. Pigment Blue-1, C.I. Pigment Blue-2, C.I. Pi 
gment Blue-3, C. I. PigmentBlue-15, C.I. Pigment Blue 
-15:1, C.I. Pigment Blue-15:3, C.I. Pigment Blue-15: 
4, C. (.Pigment Blue-16, C.I. Pigment Blue-22, CLP 
igment Blue-60HA^tf StlSo cnSfD^THi, feffl 
COm&frZ. ^(CC. I. Pigment Blue-15, C.I. Pigment B 
lue-15:4%ffl^5C £t>m% U\> 

[0 0 4 9] £fc, V-{f>^-r>^(D||*4i:LTfi, ffl 20 
*J£, C.I. Pigment Red-5, C.I. Pigment Red-7, C.I. Pi 
gment Red-12, C.I. Pigment Red-48, C.I. Pigment Red- 
48: K C.I. Pigment Red-57, C.I. Pigment Red-112, C. 

1. Pigment Red-122, C. 1. Pigment Red-123, C. I.Pigmen 
t Red-146, C.I. Pigment Red-168, C. 1. Pigment Red-18 
4, C. I.Pigment Red-202H#W SftS. CWb<D<PT* 
fi, fetB<Df!£>£, mcC. I. Pigment Red-122%ffll^ 

[0050] Mtc, -<3L\n-^y^(DmntLxii, m 

C.I. Pigment Yellow-1, C. [.Pigment Yellow-2, 30 
C.I. Pigment Yellow-3, C. (.Pigment Yellow-12, C. LP 
igment Yellow-13, C.I. Pigment Yellow-14, C. I.Pigme 
nt YelIow-16, C. I. PigmentYel low-17, C.I. Pigment Ye 
llow-73, C.I. Pigment Yellow-74, CI. Pigment Yellow 
-75, CI. Pigment YeIlow-83, CI. Pigment YelIow-9 

3, C.I.Pigment Yellow-95, C.I. Pigment Yellow-97, 
CI. Pigment Yellow-98, C.I.Pigment Yellow-114, C. 
I. Pigment Yellow-128, C.I.Pigment Yellow-129, CI. 
Pigment Yellow-151, C.I.Pigment Yellow-154lftfW 

5>n5o cti6©*-ett, feffloaiSfrs, wcci.pi 40 

gment Yellow-74, C.I.Pigment Yellow-128*ffli/'>5 C 

[0051] tfc, ^mTmi^y^yy^yfRxf 
&a 7 ->r > * (omn £ LT(i, ±82 L fc7kic g a^MR 

±fc5gffi«7j<a^*5-' o^ciiffl^nwcga 
r>^i:oifflT*Sftsffl*-&fc-e:i:-rscfc!b< 50 
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tfymmmx l tc i aa-asa* - # > 77 v 7 \, •> 
re??? t-fy-tti-hv v^tyzpMtytzx 

;!/* A t g attffcHIfjg fcft,ftC.l.P igment 

Blue-15, C.I.Pigment Blue-15:4, C.I.Pigment Red-1 
22, C.I.Pigment Yellow-74, C.I.Pigment Yellow-128 

[0 0 5 2] HK, ♦SWKfeVTtt, ry7 

at § ±se©*k: i a^ajtRifliftMso^fttt^ 

tOt^T, -<>4"t>tC#«E-r«JK ; FS^0.5M"W±1?* 
S^HRtt^Ott^*, 1 . 5 X 1 0 3 m/p Lttt±T? 

^Ofi^a^ 1 . 5xio ! l//i L*8S©«#ICJ4, 

+»^7t^iis ; &f#5 c ttfmmt%;zmfatf*2 < * 

[0 0 5 3] *«93E43^Tti, -o^otttms 

5 — r > 7 * t ££-f § ±t a«7Ktc i a» 

^e»tlTl/^7°b-7^7l'^-<D?LS«l/3W±OAt$ 
OfiWl x l o'i@//i LWmSCfcAWSL 

7LM©i/3JW±©*t£©&?&# 1 x 1 o 3 ffl//i L£ 

S'Vy FK:{i*£nT^37U7^;l/7-©?U2©l/3 
JW±©*£ 3 ©*fflS« 0 . 5 x l 0 3 {@/> L KTT'S 

J f»i|jltS«>-««fc:tTfcti*«Jl*<*»f6ti*o 
[0 0 5 4] *P8EK:*ii#vr, frfyftptcMBi 

snxvsitt&tf 0 . 5 ^ mj^cfisottaseKffoii 

Jg^Wi, SJ^SBfc LTAccusizer TM770 Optical Pa 
rticle Sizer (Particle Sizing Systemstt^^ffli/^T 

*LT, -T>'72fi L*50mLO)M-l'*>*ti:ft»JU 
lcm^%7°l>7 4 >\'Z-<Dim<Dl/3&L±.<Dj<:% Z<D%L 

[0055] Mtc *iib^^43u>t, mmts&<f>9 
t ^ $ n zBfc&*niM$msto ssa sooppmWT 

t$5ci:*W$L<, 300ppml-XT tffeSCii^OWF 
$U>U> 0 M«^«W©iI«a500ppin*fflA5i:, 5 
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^©#Wl£+^cfg$£-ti-3fti6t;:, cn^SBML 

US, ^*y£»l, rSm -tf*7^ h^^j;^®# 
n©7^£*W£n6 0 

[0056] $fc, #fgBmc&^-ni, &-ryyt*tL 10 
^^ffl-r5-r>^tcfe^T« pH*3~6 ii-rsci: 

ftWi: U\, c ©J: 3 ft p HSHBWfcmfcPB^Sn* fe 

-;l/75>, ^i^/-^7iX x^/-;l/7$X 20 
2— 757-2— *7;l/-l— ^o/V-;K 7>€-- 

7, 'jy|7yt-^^ yywjw, yys£7h 

K3L KJMMttL ftK, fflft* KM. U >Wt. 

[0057] *awc«ffl-r*«>f>^K:'ttwa 

*yft, 7-^-ytt> #7*yii, Wtt^rtiowiliffi 
ttffj*ffiffl y x* y WffiStt^iJ i: b T tt, 

+ ->x^b> Ff->/V7xx;l/X-r;K tf'J^yx 
fuy7;^;n-f;l/, #U**^xf-u>»B5»x 
7t;i-, v;H£*yj|gJW»xx:r;i\ #y**s/xf-u 
yy;H£*y|]gJifi&xX7;k Bflfi»7/l/*n-;]/7 5 

K, 7-tz?uy7}\<3-n,x.ri<y**i' Yfflxm. # 

U i^U^^iJa -;!/* D^ntfUy^'J n -;V7n >y 40 

^J-tr'jyxXrWJ^yxfl/ 
>i-f;k V;Hf h-yHXr^W+yxfl/ 
yx— r;MSAW6ti£ 0 

[0 0 5 8] $fc, 7x*y£MBgttj!fiJi:LTH\ 7)1 
*;i/^y-tfyx/i/*yg?Jg, 7;i/*;b7xx/^;i/*> 
ttfi. 7;!/*/l/77£byx;l/*yg?i&, ffiftlttffli 
& BlftJiflfillx x 7 ;U©BS^x x 7;Ut <t tfx/l/* 
yw&, x xs M ®.7 >i*)ixji* n / n t jffta 

h^7;i/+;i/7y*x-i;Atg, 7;b+;b7~y^, ^y 50 
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-tf^n-^AJ®, 7)\s*W)i't>L.^ -TS^VJ? 

+yx7;VX77'J;l/7 = y, 2-'\7*r-fex;l/-fc: 

^^x-^A^n^ h\ •b7;Hx° , Jy*x'j7Ayn7 
-< h\ X7775 Vtl-frVVWL.irayJ K«tf9 

[0 0 5 9] Mlc, WttffligttaiJfcLTtt, 
y, x/i/7 *^*-ry, Wx-h^^x 
y;y^{gffl7?t5 0 *©(& #yyp*+ry#u* 
* y x^ i/ yttMH© y'J xi— y £#fLffigtt»J * 
•>xfl/>'A-7;l/*o7;!/*;Vx-' r;l/& if ©7 >y V 
&w®rgim xif^yx*-;i/S^7x\y<jeh\ y 
yuy7yftif©/^^-77^^yh^we>n 

[0060] fcSHBicjs^Ttt, cne»©^ffis 
±iB©ffffiiSttS"j©*T'tt?a!si^ra*j@-e*, fro, + 

[0 0 6 1] $fc, *«Wti5lf>Ttt, §^77-^y^ 

ft^sn5i?iBSts»j©^*tt, -ry^©affi?i7i 
(SMtt) ©^6, ^y^©^KltwtTo. o 

0 l~5M*%T*&SCi:tf*?3:U\, cniciO, -< 

y ^©ttattKBBf «iaw**uk: < < r« c ttfx* 

*, mJy^WmcS-TiZWM^rz^jzz,, 

^—ry^fpt-t-sns^aswj©^*!*^. oo 

B<ft§Mi^]* !: *t<ft?. 0 -7i, ffB5gtt/w©fr*r« 
*«5Ka%*eA5fc, ESttrta5^©-ry^©a*© 

8Bi««CD, -<y^©ttSt»<«:5©T\ ii«SJg 
©ffiTWy^©i»tmi4©<gT*^4t^< 
^:t<ft§ 0 Sfc, ±fEfcPl«l©tS^A^, f 
y **K*sn s*ffiffitt*J©s*r*tt*-r y * ©sgs 

»c*tLT0. 0 l~3Ml%T'fe§<li:!bUi3jtfSt 
[0 0 6 2] f/c, #HEEfcfc^Ttt, M2H«^©a- 

-- ry^tWLTTE (i) c*rfb^«i*****T 

tcfcW TIB (1) tc^-rik^ti, LT& 

«<©?, cti*'<ytK<sm-£&%c£\z&K);X)\' 
lcfett*>fy*©BliS0©«4*«l:DSJBlc|B±r* 

R-O-XnH - (1) 

[0 0 6 3] xW, Rti, 7;l/+;K 7;U7x 

;K 7;P*x/k 7x^;K 7W;l/7xx;K 7;U7 
x;1/7ix;K feifff*a7 ;l/+;l/S^ 6 ji(4"n 5 It 
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1 ~ 4 ©BR***. 

[0 0 6 4] (1) aT*£*i*{b£i*l4:LT(d\ xf- 
byyj n-^/T^kx— r;k ->"ifl/y^'J n 

^n/x-x;l\ i/'xfuy^U rn— /i/^eyv^y/Ux— 
x/k y"7Wby^*yn-/l/^/7>;l/x--f;k h 
y x^by?y 3-;i/ty7f;l/x-f;K h'Jxfu 
y?y 3-j|/*/'v*«>/i/x— r;k ->*xfuyyu n 
— yl/t/y^n-M^y/Ux— fvk h>jx.3-u>7V=i 10 
-;W/7i^xf;H-f/K S'tf+y^nifby 
*+->xfUyty^>f;l/x- 77l/£H#W?>ft, 
b < tts^xf - by ?"y 7^;l/x~r;k# 

[0 0 6 5] :c-p, en ST*^*nsfk^«!i*a3i 

KllcttbT, o.5~ioMt%-efc&<:fctf!fF$b<, l 

ns{t£*©S*fftbtlOKa%fc*g*.3 i:, feB©»# 
0f8£tf « b < «4"T %m\ft*.% <&%t£$>ic/X 20 

-73, (1) ST?jR«nsft£to© 
#wa^o.5Ms%*«^^?.^, i6ADa!ijR«ttttc < < 

y * t ^tr»^E a , flfi<DS29J t * •£ T =k (/ \ 
[0 0 6 6] $fc, aMSUBfcfc^T, &-fy^c«:, K 

WS&^ti&t,^ #iJ*J£, x^by^'y xi-7k i/x 
fl/>7''J3-;k ^ofcTUy^Uxi-;!/, tfyTW 
Uy^'j3-;b, 7^by^y n-/k F'Jxfuy^* 
yn-;k 1, 5-^y£y$*t— ;k 

y, N-^^;l/-2-lfDU Fy, ^^D^jz/UfqU K 

;k -fV7W/k7;l/3-;k 7>7l/77]/3-;k ^y 
S/;k7;l/3— ;m<D7;l/X7— /l/$S, fe-SWi, ^yx 
*/-;k ?-*v^*y-feD-/k X;k*vy, i7^f-;l/ 40 
X;W+^KfOtKti§i, W/oifby, K»x . 

[0 0 6 7] sc. #%fBE£ffl£ft5#^y*tc^r 

*n**»tt*«B»!:tTtt, i ««©is«i**aT- 

fliOSfratt, -ry^oKa^WLT i~6 0HM%T- 
fcSCi:j!flf?$b<, 5~4 0K*%T*S.§Cli:AU»3 

»* u\> 7jc»isw«sifi<o#«a^ i 

§t, +»*(a»IW±OJ»ill« t f»6tl*<*««lfll««* 50 
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ffl&Tf b T b £ 9 * * < ft § o 

[0068] ♦Rwtfiiffl-rs^y^tti, a 

CO*3a*jStt»JBfcLTtt. «*tt«3fi 
[0 0 6 9] EtcAttfftlctt, Si3££fi£fti: LTttJl? 

yxxx/u&a^ftwf^n, mm^wt lt« 

[0070] ccr% tt/jpfi-^fti: bra, w*tf, «t 
ykm^t^a, p-xf-u>tt^fifps*wrs*/v 

SiTkgfc^fSa. p-x^uy1t^§afpS^-r 

[0071] ±is<offi*s*fir-r« o. g-xfu>w 

ffiftSfcfrfrSt/v-i: bT"tt, *7l/#*->;l/S, x;I/ 

^ □ b -1" ^ 3 ^ ^ 3 yl€ /XXf'k 71/ 

-f>I,v^^yixf;l/, 77/H, 7v;Ht 
/xxf/i/, trx;ux;i/*y^. xf-uyx;i/*y^, x 

;l/*y<btrx;l/-7-7^Uy, trx;l/7;i/n-;l/, 7^y 
;1/75K, ^^^'JP^>xfMX7i-h, 
^^'Jd+ -y x^-;l/* X7i-K ^^^yo^f^yx 
^;l/7xx;l/7y H*77i-h, xf Uy^'J 

-y*?< ^i'tju-h, yxfi//'^ y n-;i/yv ^ * y u 

[0 0 7 2] -7i, «7K»^-TS a. )S-x^l/ytt^ 
IsaS^Wf 5tyv-t urti. x^uy, o-^f-;U 
X^l^y, fcrx;l/h7l/xyl|OX^l/ySI^ lfx;l/y 
^d'v+tfy, ex;l/t7 ^ by, tx;Vt7^ by|S 
7^y;l/®77l/^7l/xxr7k 7^ y ;i/&7 xx;l/ 
xxr 71/, p< ^ £ y 7l/^77l/+7l/xxf-;k ^ ^ ? y ;1/ 
i7xx;i/xxf;k ^ ^ ^ y ;l/g?-y ^ a 7;l/+;l/xx 
fph y$7/i/*;i/xxr;i/, y * n y$y*7;l/+ 
;l/xxx;i/. t b-T y^y*7;i/^;i/xxT;i/ll7j^if p> 

[0 0 7 3] ftti, ±ie<Dll7kSfcJ:U : «7KS* ; S-r^ 
y-xfb>x;v*yf»I^ft, x^by-vi^y ym. 
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f*. fc"x;l/t 7 ^ ^ y-^ ^ ^ 'J /bi^i^i*, 
7 £ U7-7 7 'J ;l/*£S£tt. 7 7 U /Hg7/l/*/bxx 
t7U-7 7 'J ;m«S^(*. * 7 7 y /l/$7/l/*/l/xxf 
/U-7 7 7 y ;Hfc. 7 7 y ;l#7/l/*/Uxx 

x;b-p< 7 7 ij ;|,||Mfi£{t, X? 1 U 7-7 7 V )VWll> 

;«7i^xxf)W/^^'J;Hfi±i^ x^U 
>-/• 7 7 y yHi/^D^^xxr/i'-^ 7 7 y ;US! 10 

[0074] sk, ±eofta*f*e. #u**s/x^ 
U7g, 7k»s**f-rs*/-r-*»iftS£s-&Tfc 

K». #tt££tt*£< f*fc«>. *^*>1toWfi6S* 
5 * 7 v- # ij (i*N. N- ^/l/ 7 5 7 x^/b 7 7 
7 y U— F, N, N-S^^l/7 $yxf;l/7 ^'Jlz-KN, 
H-5>/*^7 5 7 7- 7 7 y /1/7 5 H, N, N->"^ ^/U7 = 
777y/l/75 K.M-KxjUfn-A/, N-lfx/i/fc?y-7* 
XN-tfx/i/tfpy Fx N-tf x/M' = TV-rt'^&jI 20 

a^a*s*Tfe«i:i#\sfc» #yxf-uxx/i/*x&, 
#y 77 y ;m& #y 7 77 y /Hk # y ex/px/i^y 
&. # y 7 # y * + v-x ?■ u >- * y * * -> 7* 
a ifuy--f y #*>xx?- ix>7o y 7 p# y v- -f 7 
* U>x;l/*>»o*;l/vy 7ffi£m jfcy if x/i/tf p 
y FX #yx=f u>y-C5> .#U75>SI L#U75 F 

a, #u tfx/i/^TVyx 7^77/u*/i/77y u 

x^b>-7/!/+/Fx-x/k *^i/x^b>7;l/^ 
*7i^H-f*, ^y^+->x^by|]||te^7~ 30 
F\ jKU tfx-/l/7/UP-/k 4?y7*y/l/75 h\ * 
/!/*+->;>< ?-/l/-l:/bP— 7, A/l/sl^S'XfvH'/l/o— 

[0 0 7 5] 7jcS1t»flSOffl*Stt, »KIK£*n«:li> 
7X A^-y/HSftBf ttf 

3„ 40 
[0 0 7 6] cn&©*S1t«lli0 5-6, SUcSflWi . > 

fot^Bm^it-stfat Lx\t, -f f y 7 a, a y 7 
a, y^7Ai?(D7^*y£sm ^/V7 5 >\ •>* 
7 ^;l/7 5 x F y x^;i/7 s ymnmffiMT 5 >«, * 

7y.77-/l/75X ; e7x77-/l/75X 7x77- 
/1/75X F 'jx77-/b7 5X 7V 77p/ V-/U7 

5, c(oo>T't>mc. -r hvvi*, *y>A. y^7AH 50 
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cn«\ 7;i/*y*«att»««p«T'*o, sues 
tT6o%w±(f a* nr^i. c tjWff* t < , xm-tw 

[0077] ^WEffiffl-rss-r y^ma:, w±ww 
/moyKv, #yx^u>7*y^-;K t^-imnu 

-7, x^;Hr;l/n-7, A;l/^i/xf-;l/-b;l/D-X 
H©-tr;Vp— X^$#, 7VFxi-x, 7/1-7 F-X. v 
y=.yh, D-y/Hf-yF> x^xF^y, ifxy->** 

A-F^X X7u7 = P-X. v/l/^F-/HI^ 

7nx+XFy>> ^S«7 5>Ji, t/'F'Jv- 7 
^7>x-x/F^, SjB&t/*<0»|SW*, 7-tF7=F 

[0 0 7 8] $fc, *fl^Kfl»ffl , r5#'f>7lCtt, «5> 

F^Ji:Lrti, ifuyi?75>f h7SS (EDT 
A) , -T57-fF^ (IDA) . xfF»7^>-: 7 

(o— t Hn+->7xx;«) (EDDHA) , xF 
ypHKSS (NT A) , 7*t FP + -7xg L /l/7*y-7>' 

(DHEG) . F^7X-K 2— >^7nA^y->7 

(CyDTA) , 7 - x^-P>Fy757- 
N. N, N '. N' ', N' '— EftBf (DTP A) , 
7*y xr-zl/X— r;b'X7 5 >-N, N, N' , N '— E3 

(cedta) mwmfmzo 

[0 0 7 9] Sfc, *aiBK«ffl , r*»-f^^Ktt, * 

[0080] c<Dcfc5&m»Hi:L-ni, y^7A-r^- 

7, ^-Fy7A-Y*X *y7A-f*yl|(D7/U*y^ 

m<f*yis&xfs 7/f^x7a-y^-7. /^y7A-r* 
7, A;l/-y7A^*>, sk*x «-r*>, 

7A^^7, V77?7^*7, -y^rj]/yf^y, XX-f 

f^y^y> &m-<*ym<D%m£m-<*y 
t, mm, a7<b7j<*^, ntt. mm. 
^y7>§, fc±tf, ffK, ?LS?, 7V/1/H, 

*ft, maii:LT*tfejif(tt*cktj:»)*r«it-r 

*ytr£%WM.mzmt%cttf-51&-i:h<0. MfcM 
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coo8i] nmnvmwmtLTtt, m*.is. wtu 
f-'jAx ttfc^hy^A, ^tth'^ 

A, JHt^'J^A, a-WtrtU* 
A, WBti-hVVL. ffi»*U->A, PHt^'J^A, 
««*y*A, *x>«tf-hy>A, £&«SWMJ*A 
3F07/i/*y&««<OJS, Rt>\ «<fc7;l/^x?A, k 

itTfr^-vi*, mmyjvs.~^i^ m®7>iz-v 

A, BS^hU^AT^^r-^A, «£g?#y>A7rt'5 
x^A, gtgr7/U5x<7A, »b/<U">A, JWt^y? 
A, a-Mb/^y^A, jfMk/<y>A, A, ^ 10 

*-7>»/<y«}A» i£fbA;l/>"7A. mttlfri/V^ 

A, U>Kzi7j<**;l'>">A, *-*>/7>IWjrt<S"> 
A, SJSLS»*;l/->!>A, A, Wf-MHi 

fjJliy^L, WPE&LtiA/i/ttk. ¥LltfJ /!/>">• A, 77 
;l/g?£/US"y-A, ^xy|[A;W>^A, &tM, Itfb 
M. &BMI, NHH, IfifbK, k» s^fb 

8, SHfeft 618?$, ?L»», 7v;Hta, * 

xyta, igfbV^i^A, H{b7^*v"7A, 3"? 
fbV^v^A, «Hr?^*S/»>A, ASKv^S"* 20 
A, R»v A, ¥L»v^*5/*A* &{bv># 

fL&vytfy, mt-y^)^ Sft-7^r/k ffi 
»xy$vk Wtt-y^b, »»-«y^r;k RtBXX, 
tg-fb^^>, gtfU&ft jUtEft, MttStt. fTSS?S 

[oo8 2] Mtc wemmtsc tt&QGimj 
3?awe>tu w*tf, -Yy7°nt;;i/7s>, f vt> 

;l/7^y> t-7f;l/75 >\ 2-x^;l/^->;l/7^y. 
/x/U7 5>\ ^7°Ptf;l/7 5>, ->"if-;l/7 = X h 
y**->l/73>\ h'jx^;i/75>> ->V^;l/^atT;l/ 
73X ifi/y-^sy, T'PtfUy^^x 'n* 
Vtf-WJT^y. i/x?l>yhV75.y. rf7i 
^by^y^ 5 >\ i?x$/-;i/7? y> ^xf-yvx* 
7-/l/73>\ HJx*/-;l/75X rh^f-rt/T 40 
ytx9A^D7>f h\ f-h7x^;i/7y ; ex'i7A7"p 
v-fK, i/b KP+->x9 1 ;UXr7';;U7^>', 2-^\ 

y^x^A^P^ Fx Xf77$ K^/Vfcfy v^A 
K, i^7 'J ^;b7 >tx-7 K 
M-kW, v : 7'J;l/7 = yfi-&», t/7U;V7 = >M 

[0 0 8 3] ±ia©«8?ft<D£frT*fc, BD»7;l/5-»> 
A, J£{b*;l/->7A, BW*;l/'>!>A, mti3)Vi/^ 50 
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A, »tTy*^9A, fflir7?*S/*A, SSIT?^* 

->-7A, itv^->7i, < i%sxx; laftisa, ran 
skk sBKStt, mmmz. «»7;i/sx*A, */7 

V)l7z.ym&#, ~>"7'J;U7^ va^i*, s>7 U /!/>>' 
^U77*x^A*P^K!B£{*«, iRgftOftg 
©»6fr 6 » S U < ttffl s n*. 
[0 0 8 4] fcfc, J^±aU^Lfcm^M&tfA^yl4 

ICWLT-&I+T-0. 01~10«l%Tfc3 C L < . 

0.01~5Ha%T?*SCfc*Ut)»$U\ «ft?St&tf 
Xtt**-*^e«B«©£*rttW). 0l««%*iSi:&3 

[0 0 8 5] «T, *^©^^->-i-y MBS^teO 
x -y h f ee^S, -f > ^7 <D K 7 ^ > ?*®W? Z> It VXD 

[0086] *»iio-fy^i;iy hca^aic 

7>X^|pi±"r*. CCT, 77'y^^y^(D-[Hl(ctt 

K >y h < ft*®?. feP B 1©fiJS: t) A^t < -feFalig 
[0 0 8 7] ItCOll^ S*7- o-XD-mcvt 
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msn6-r;/*iH0K*tt2Ong«TT?S5Cfctf#$L 
U l-lOngT'&acktf.fc'mSUN, fy 
^O-aKttHJ $ *13 W y *iS<OitS*20ngWT©KH 
£*J»t 5 e b le «fc 9 „ ^ > * OJBSftlftf^SaSi: 

ffisssfwgffif^ri&i^ottflkt^awiciiiijfliLT, en^t 
fc i: £<D+#ftft'#igit tzmzct 

mong&mz. 3 1 . fePa^it^a)^*^ l < ft sffifr 

#fe£ 0 10 
[0 0 8 8] 

ytis'^-yv trnm^mti ^—(y^^vmsz.^ 
m^rc^yti/jLvh ea# a^fis^ * s t» t < w 

£>-*?fift</\, 

[oo8 9] $ti\ aTt^-r 1 6fl0fift4HM*£ii 
<omte&iKwat&rctb<D9m<Dmafflm'fy*t. it 20 

Mc{iffl-r§fca6<D 1 oatD^>^^^^Lfco c 
[0 0 9 0] at, M«Lfc£>f ^**ffl#-&fe-£T\ 

nsfiw 1 -~nmm5<D«(yt>y*xv hmmmymfi?- 

jy^y k jttKM 1 ~J£f£#iJ5<7M>^x-y ME 

[0 09 1] <777 ^IS*l»»ttl>IBfiSpecial Bla 
ck 4 3 -7 5/-N-xf-;l/£U 

MS (5000rpnxi0#) L> £lte*TL80aa%±ig# 

nrtgjtp if 5 frzm^tc t c 5 , i a»« pifiii?a& § k n 
[0092] <^77 *«*4#SM*2>7kE i a#»i5j 

fllft«ft#f[«Cabojet200 (+t#7FtS) £0JB» 
'L^SiJOiS (5000rpmX10») U £*£WL80SM%± 

piub** if a *»*n>?fc tii 5, ia^tt^jfiiT-fes ., 
[oo9 3]<777 *smwm3> ?ktc g a^pj 

ti&fI*^tfc?&Cabojet300 y httSI) *HJK» 

»fi#lOS»fcftSJ:5SM*kiBV&, «#Lfc&, i3 
MMtSBM (5000rpmX10#) U ±lfcl*tL80M*± 

tfttsjasfr if 3 frzm^tc b c h , i a»gM?-;& § 
ksngsnfco 

[0 0 9 4] < 5/7 > '>7 ( C . 50 
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1. Pigment Blue 1 5 : 3) \CMLX)V 

7 7->\>mbwmm+ h y vlx-wml. aBfcc6H4so 
b&#kk# iosimc & s «t 5 .^7K b m& l , 6 n 

fc$Hft**i8«&^BJi (5000rpmx20#) U 

mxmntfi^ a#iMtfr if ? frzm^rz bcz. g a 
#w&mx-& zbmmz n/c„ 

[0 0 9 5] <^7>IM^iS(i*2>^7y|I^ (C. 
I. Pigment Blue 1 5 : 3) tWL7> 
h7x;i/»kffiEBtf- h U ^AT'SaaU Affile C6H4C0 

o- Na+s*tofc«ra*7-a«^#fco MSMit, 
mtiVAmfetfiommuc * * j: 5 k u mm 
tc^m^m>i^mmm (5ooor P mx2o#) u smk. 

[0 0 9 6] <v€>^«*4»»f*l>v-e>*«|iBC. 
I. Pigment Red-122£ttLX/b7 7^$?i:&5g&-?- h 
•J •> AT'fiia U ^S»CC6H4S03- Na+X£ t o /c sail A 

(5000rpmX20^) ^*lcWL80ai%±?i*^%S 

is t fc. ^i^tct 3« l ttrnvwrntfi i b^mr wtg*^ 

if ^ frSH^fc c 5 , g B»»Blli-e* * k «K'* ft 
[0097] <v-(fy^is*4»iH*2>v-ify^ii«c. 

1. Pigment Red-122lC#f L7 > h 7^7l/g?i:ffiffig?^ h 
U">AT-JaaU SlEtCC6H4C00- Ha+*fttofc«ffl* 

ft 5 ± 9 M7k i: S-& L , m % titc tt&bftlt JOS 
(5000rpmx20») U, ^MtC^t t80Ml%J:rI*fg*^ 

if a A^w^fc-k c h , g BiMRBru k stas* n 

[0 0 9 8] <-rxn-«S»»f*i>-<xn-«SC. 
I. Pigment Yellow-74tWLX7l/7 7 
h'J^AT-JQJlb, gSlCC6H4S03- Na+S^: t> o Tc^I 

Eft** 9«7jckil^U »&ftfc*HR*»MM*« 
a (5000rpmX20^) L, ^s^WL80Ma%±jt^fg^ 

^ifa^p^fckC^, SB^MRBI(i-C'**i:filK* 

[0 0 9 9] <>fXD-«lB«ftf*2>-rxD-|fifiC. 
I . P igment Yel low-74tC*f L 7 > h 7 x;l/^ i: ffiffi^T^ 
hy^AT'JOSU SBICC6H4C00- Na+S^feofcjail 

z^-mmmtco mmmm. ®B#wi&tfiiomm% 

left 5 * 5 |fi7jc k U t# 6 nfc»»ffi*iaWl^!lftL 
a (5000rpmX20») U ^*»e«U80fiS%±fi*«« 
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[oioo] <y^-y>mn^mm>x^uy/7^v 

>imPM£fo2mmffi> («ffi^t50/50moK m&¥i%ft 

^i8ooo) icymit* v *7 hzmmtmz.x^fa tfc 

190««a5^iO^., HSBlack pearls L (+ + 

^■yhttS) 40fllg|5£«#Lfttf&#Al,7Co 10»Fe8 

■yr/to tf^nfc^ffi^a^MH (5000rpmxi0 

mmft®i®o)Mnmgtz k^z-v 7-cstti u &&» 

[0 10 1] <f7^0«»j!!!WA>^Uy/7*'J;P 
»«fi^*20S*a5 («S^J:t50/50moK fi^iS^? 
ft8000) K*»{b* U *Aft4K«Mo*.T4'aLfc$J' 
**J*»«*fMJ Lfc. *H!WfiJ*SfflU0KagPfc:IJfokl9 
0M3P**PA, arm fiSC. 1. Pigment Blue-15^40 

HffLfttfSKALfc. 10#KJJI#&, «#L 20 
ft 6 if-T*20##tt£ 4* fc e t# e> ft fc 
iMRiiftil^Jlfflg (5000rpnx20#) U 
L80fia*±g*«*«IRLfc. CO«m5HklKOlim 

mm* vvjtv -/-emu u mmmmmomm%ic% 

[0 10 2] <->7>^if4^{*B>X^UW7^U;l/ 
*«a^*20K»SP («fi^Jt50/50noK b^p^e 
18000) tTklWt* 'J ">A*4Hfi^P^T*fPLfc» 
H*J*S»*ttJS tfcc ^RX>j7K»ft40HXffi(ct4bKi9 
0fta8$ftH*.. gfI*4C. I. Pigment Blue-15£40 30 

K1& «#Lft#6«ALfc. 10»IHBBP«, 

»»«*iSl&»!t«Hl (5000rpmX10#) L, £*Ctt 
L80aa*±iB*S£«8lLfco £0lStt#tt«©iJ|iB 

[0103] <v-e>#mnftWL#k>x?-i'>/79v 
jimnm^W2onm^ c«s^j±5o/50bok m-swa 

E*8000) K7j«»{t* U 7A£4HM$/jP;iT<*>ft hit 
*HR«**«*flsj*Lfc. «-SSt»J*S«40f«ai5Ctt* 40 
190«lg|5£iPx., jt#&, H$4C. I. Pigment Red-122£ ., 

t SHE** i^-r -!f-T'2Mtf*»S-fr fc. fg e> n 
fc#tt«tejfrtaMt*yi (5000rpmX20#) U ±ltc 
ttUOSa%±«#tt*SBLfc. coflm^HikiKOM 
Wm&Z K^-f 7 v -fT-Wlti U ftft«&ftMOSa%£ 

[0 10 4] <^y^mnft^Wi>7.^iy>/7^V 

frmnmsmmm& («s-&j±5o/50bok a^FJsa- 

E«8000) £?KIHbbU*A*4MaS«!n*T't>ftll,fc 50 
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#tt*j7W8iK*fl5JS L/c„ »jSfiU7Jc»«40«*ai5Kffi7k 
19051181^0*., IMC. I. Pigment Red-122£ 

L- ft # 5> ffiE * t s;-f-f If- t? 1 5##»S ■£ fc„ *§ 5 ft 
fc»«fK*iSi^(l«ra! (5000rpmxi0#) U ±Mlc 
W L80B»±a***aDR L fc. c ©8m#»»©«i 
K^TyTTWHU aS**ig&#10ffil%fc: 
&5J:5£*$7k-e^|RLfc 0 

[0 10 5] <^xn-KS»fR<*A>x^UW7^U 
7l/^«fi-&»20H«g|5 («fi^Jt50/50Ml, 
E18000) K*lHb* U r >iA^4»ag|5iPKT4'ft L7c 
*HR*J*»**ffj*Ufc. »«8fij7jc»fflt40««a5H:«* 
190K«g|5**aA» S^C. I. Pigment Yellow-74 

*4o«a«» m¥uft*«6axufc. loaraatm « 

ftfc#»Mte»E>#ttffl3 (5000rpmX20#) U £M 

K5-r 7 y ^-ejsm iniwtAtioaw 

fC ft § i 9 ttt*T*#«? L 7Co 
[0 10 6] <J^u-mUft%im>7>1-ls>/7in) 
>m«S£f*20Kaffi (««-&J:b50/50moK fi^i^^ 
^«8000) lC7kKfb* 'J ^A^4K«g|5AP^.T^ftLfc 

l90Klg|5£i)P;l, «r^. M*4C. I. Pigment Yellow-74 

tf L ft ^ 6 SE Jht^-T ■»f-T-l55WMR*-&fco t# 6 
n^^aK^iS^Rffla (5000rpmxi0^) ±« 

jUS^S^ K5-f 7 -v 7TStti L, IS*4ii^Anoaffl% 
left S «fc 3 K«7K-P*«? t fCo 

[o i o 7] mmmm-fy^m^m^rcy^'ynm 
ftWim-3, ^7ymmmmRxf2. wvztsm 
ft&mRtfz. <<3-u-wmftmk\RTS2*m^T, w 

T©ffl^WrS<t9ftHSiifi«Jffl-r>^T'fe5, 7^-y 

fcftScfc^tiiasiLfco cti<b<D&j>>7<Dwm\cuL 

T«, *Hfi»»ft:K*Ofl!JOja»*Bfl£»a-eftPilT 

[0 l 0 8] <7777-f>^l> 

•^if U>^*'Ja • ■ 10K1215 
■7nkfU>^)J=i-;l/ -lOfifigp 

-71/465 (BflWb*tt«D -3«fiS5 . 
x^y-;l/-2S*gB 

7K -SW 

[0 10 9] <75-y^-<>'^2SU : 3>II*4^^n ; f 

ti77 «y nimftWLfo 2 rxs3 1 1 rcimny? 
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y 1 1 1 nmvmmc l xmm l fc. 

[0 110] <f7V>f74M> 
'>7>»^jR{*l-30««» 

i/'x^b>^u 7^;l/x-x;U- -lMltift 

■9"-7*/-/M65 (BffWti® -lJUtf 

jKH -6KM5 
*-«» 

[o i i i ] <yjyyy9 2, T-gyz^yinRXf 10 

LTi3HLfc 0 

CO 1 12] [Jt«^ffl^>*]ftfcj£^fc77v*0» 

xD-i^Mi^^t, j^Toffi^w-fScta 

ftJtlWMH' 7^-y^-T>^A, :>7W 20 
8&5!«tfl 0 0JUWUt4*J:3h:ilHLfc. ens© 

ffl^fc*£tt5/ti©7^;l/*-T'ii»*frv\ s-ry^ 

^tifco 7^-y^y^A. ^7^ >7A~C, 

V-tfy^-Ty^A-C, -flD — fy^A-C©^^© 
^© TA-CJ <Oft^Z£*)UT<0&oKftm& 

ti%£?icmmhtc a 30 

[0113] <&yy>?kx.m> 
«»R»«<tAXttB-30j«» 

y-x^ u y 9 v 3 • • i mmu 

•9"- 7^/-;U465 (Bteft^ttSD — 2. 5««gp 
x*/-/l/-2SBSI5 

SJR-6JHW 

*•■■»» 

[0 114] <&*^ — f>9C> 
«H8iMR#i-30K«» 40 
yx^u>yun-;l/-iOSIiSB 
7nt!uy^U3-;l/-i0KSSH5 
tf-7-r/-;H04 (Bfflfb^ttS) -0.05KMS 
x£/-;U-2«lg|5 

*•■■«» 

[0 1 15] C.ftt><D&S^t<DW)&mZmi\C7si?o 

(1) -Ty^OpH 50 
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23°C, 55WH<0««-P, ^7XmS%ffll^TiB"JSLfCo 

(2My*©siffi3i7j 

23°C, 55»RH(OSS^T% *-OWvl/$-3!{giBlI*jW* 

($yy>;<owm 

23°C, 50%BB1»T"P, y * 4. 0 fi 1* ? 3 fc MSSFX-L« 
(T6"±-tfn-y^XttSi) ±K-fe-yhU FIBRO 1100 DAT 
MKII (FIBRO systemttia) *«*fflt>T, 

*9J«Mi6^6l00O»S T-iW^Lfc. m&mhfrzo. 1 

[0 116] (4W7*|&g 
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